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OVERVIEW 
 
 
This is the final report on ridership and revenue forecasts for the California MAGLEV 
Deployment Program Phase I Study. It presents forecasts on ridership and revenue 
projections that have been performed for an opening year (2010) and horizon years 
2020 and 2045. The forecasting approach and process conform to the requirements 
established by the Federal Railroad Administration (FRA) and address a variety of 
MAGLEV issues that have been studied in Phase I. These issues include: 
 
Á Testing ridership and revenue levels for different MAGLEV alignment alternatives 

and station locations throughout the corridor. 
 
Á Testing alternatives fare levels for the Environmental Assessment (EA) in year 2020.  

The initial MAGLEV model runs were performed with a higher initial peak boarding 
fare of $10.00 and $4.00 zone fares between stations.  Off-peak fares were $6.00 for 
intitial boarding and $3.00 zone fares.  The discounts used in this series of model 
runs are similar to those experienced today on the Metrolink system.  Since these 
initial tests, fare sensitivity tests were performed to identify optimum fare levels for 
ridership and revenue generation. 

 
Á Performing additional runs for alternative horizon years, including opening year 2010 

and ultimate horizon year 2045 forecasts as required by the Federal Railroad 
Administration (FRA). 

 
Á Performing year 2020 forecasts of the candidate alternative with different headways 

and feeder services to MAGLEV stations. 
 
Á Testing different constants for the expanded mode choice nest related to comments 

and suggestions from independent modeling experts. 
 
Á Testing various year 2010 phasing plans for the startup of MAGLEV revenue 

service. 
 
Following is a summarization of technical data included in the appendices of the California 
MAGLEV Deployment Program Report.  The full report is available for viewing at the SCAG 
offices.  Contact Barry Samsten at (213) 236-1918. 
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PRELIMINARY RIDERSHIP AND REVENUE FORECASTS 
 
Since November 1999, market research of travel was conducted and travel forecasts 
were performed in the LAX-March Field corridor.  Several candidate alignments and 
stations for patronage potential were tested.  Also tested were full corridor MAGLEV 
alternatives with four, five, six and seven stations at a variety of fare levels and 
headways to identify the most promising combinations for further study and detailed 
evaluation. 
 
Preliminary analyses clearly show that a high-speed MAGLEV system between LAX 
and March Inland Port will attract a significant number of riders in the future due to: 
 
1. The substantial number of long-distance trips, 24 kilometers (15 miles) or greater, 

projected to occur in the corridor. 
 
2. The increasing unreliability of the corridor’s freeway and arterial roadway system 

due to accidents and freeway incidents at all times of the day, but especially during 
peak travel times. 

 
3. The further intensification of congestion on major freeways in the corridor (e.g., SR 

60, I-10, I-210, SR-91, and I-105) by year 2020, which will further lengthen vehicular 
travel times throughout the corridor. 

 
This preliminary finding confirms the findings of earlier MAGLEV and High-Speed Rail 
(HSR) studies by SCAG and the California High Speed Rail Authority (CHSRA). The 
1997-1998 SCAG Southern California Intra-Regional MAGLEV Study  assessed the 
LAX-March corridor as part of a larger 273-mile-long southern California  high-speed 
MAGLEV system.  Given that system’s substantial multiline interconnects, SCAG 
forecast a high level of ridership for the LAX-March corridor, approximately 140,000 
trips daily by the year 2020. 
 

Project Study Area 
 
The proposed California MAGLEV Deployment Program (California Project) will provide 
high-speed ground transportation service between major activity centers in the high-
density urban areas extending from the Los Angeles International Airport (LAX), through 
southwest Los Angeles to the downtown Los Angeles Union Passenger Terminal (Union 
Station),  then east through the San Gabriel Valley to emerging centers at Ontario 
International Airport (Ontario Airport) and finally to March Air Reserve Base (March 
Inland Port). Goods and passenger transportation services will connect three counties in 
the region: Los Angeles, San Bernardino, and Riverside. The California Project will 
complement an intercity high-speed rail system planned to serve all of southern 
California and connect to the CHSRA high-speed system serving the entire state of 
California. 
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Figure G-1 shows the Study Area for the proposed Project. The Study Area includes all 
of the proposed MAGLEV routes and is defined as follows: Beginning at LAX Airport as 
the southwest corner, and including a buffer zone on the outside of the following 
highways: north along I–405, east along I–10 to downtown Los Angeles; north along SR 
110, north along I– 5, north along SR 2 to Glendale; east along SR 134/I–210 to San 
Dimas; east along I–10 to San Bernardino; south along I–215 to March Inland Port; west 
and north along Van Buren, west along SR 91 to Corona; north along I–15 to Ontario; 
west along SR 60 to Los Angeles; south along I–710 to Lynwood; west along I–105 to 
LAX.  
 
The array of potential MAGLEV routes through this overall Study Area traverses 12 
Regional Statistical Areas (RSAs) within the SCAG Region Table G-1 summarizes key 
demographic and geographic information for these RSAs. This RSA data and the 
projected population and employment growth figures come from the adopted SCAG 
growth forecasts. 
 
As shown in Table G-1, between 1994 and 2020 the Study Area is projected to have 
substantial growth in population and employment. An increase of over million people is 
expected, with growth levels of over 40 percent in the eastern portion of the Study Area 
(i.e., Ontario Airport area RSA 28 has a growth rate of 77%; while the Western 
Riverside County area (RSAs 45 and 46) have growth rates of 42% and 59%, 
respectively). Correspondingly, population density increases are expected throughout 
the urbanized corridor, ranging from a two and one-half persons per hectare (one-
person-per-acre) increase in the eastern portion of the corridor to an increase of 30 
persons per hectare (12 persons per acre) (for a change from 85 persons per hectare 
(34 persons per acre) to 115 persons per hectare (46 persons per acre) in downtown 
Los Angeles. For the overall Study Area, population density is expected to increase 
from 20 persons per hectare (8 persons per acre) to 25 persons per hectare (10 
persons per acre).  
 
Major employment growth of 1.4 million jobs is also projected – an increase of 
approximately 45 percent. Major job growth is anticipated for the Culver City, Inglewood, 
Alameda Corridor, and San Gabriel Valley areas (RSAs 17,18, 21, 25, and 26), while 
the Ontario Airport area is projected to gain nearly 324,000 jobs and western Riverside 
County is projected to gain over 166,000 jobs.
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General Description and Project Purpose 
 
A separate MAGLEV Report entitled Transportation Purpose and Significance 
describes why the Project can be considered nationally significant, including the extent 
to which it demonstrates the feasibility of MAGLEV technology deployment throughout 
the U.S. Factors considered include the use of innovative methods of construction, 
financing or contracting; the degree to which the project demonstrates the variety of 
operating conditions expected in various climates and urban and rural environments; 
and the diversity of projected usage. 
 
The Transportation Purpose and Significance Report contains a general description of 
the MAGLEV Project and its overall transportation purpose, including: 
 
1. Market definition. The transportation markets and purposes to be served by the 
proposed Project, with particular attention to major employment, transportation, 
recreation, and other centers of attraction that would contribute to demand for the 
project. 
 
2. Physical definition. A brief description of the proposed location of alignments and 
stations and design features of the guideway, the MAGLEV technology to be used, and 
the configuration and performance characteristics of the vehicles. 
 
3. Service definition. An overview of the MAGLEV service intended to be provided to the 
riding public, including service frequencies, trip times, fares, station locations, 
passenger amenities and ancillary activities, and a discussion of how the service will 
accord the market and physical definitions. 
 
Objectives of Ridership Analysis 
 
Ridership forecasts have been performed in accordance with the guidelines and 
direction of the Federal Railroad Administration (FRA) and Major Investment Study 
(MIS) guidelines of the U.S. Department of Transportation. The horizon years for 
ridership work are years 2005 and 2045. Year 2020 forecasts will provide a basis for 
comparison of existing CHSRA and SCAG regional model forecasts. Through the peer 
review process, forecasting methodology and source documents will be submitted to 
CHSRA, SCAG, and the FRA at the outset for review and approval.   
 
A primary thrust of the ridership/revenue forecasting approach is to optimize the 
performance of the MAGLEV system and maximize corridor benefits. Through the use 
of market research, optimum peak and off-peak pricing for MAGLEV will be determined 
to ensure that available train capacity is well used through the entire span of service, 
and not just in the peaks. The goal is to optimize the revenue/expense and benefit/cost 
ratios and minimize local station impacts of the MAGLEV service, rather than 
maximizing ridership (especially in the peaks). 
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A wide variety of travel markets could potentially be served by MAGLEV in the LAX–
March Corridor. Therefore, the overriding goal of the ridership analysis is to fully 
account for MAGLEV’s potential to serve and draw ridership from all potential travel 
markets in the future, which will allow the sponsoring agencies to demonstrate 
MAGLEV’s maximum benefit to the region and its cost-benefit as a systems application 
in Southern California. 
 
The ridership and revenue items that follow are being supplied by the California 
MAGLEV Deployment Program for the FRA and other sponsoring agencies. In addition, 
if the partnership potential requirement is being met on the basis of the entire corridor in 
which the project is involved, these items must be supplied for the “Entire Corridor.” 
Because the Entire Corridor and the California MAGLEV Deployment Program Project 
are of different scales and employ different analytic methodologies, the Project 
description must contain two separate sections for Benefits: a “Benefits-Project” section 
and a “Benefits-Entire Corridor” section.” Each section will address all the topics 
discussed in the following paragraphs for the California Project and the Entire Corridor. 
Detailed estimates are required for the California Project, while less precise estimates 
are appropriate for the Entire Corridor.   
 
1. Develop Operational plans for each route alternative (including speed profiles for 
each route and segment). 
 
 
2. Determine time saved over competing modes of travel derived from speed profiles 
and time travel information in the Regional Model. 
 
 
3. Determine optimum peak and off peak fare/passenger by trip purpose (using surveys 
and focus groups) for: 

 
¶ Each station or geographic area 
¶ Passenger and freight traffic 
¶ Peak and off-peak 
¶ Resident based and visitor trips 

 
 
4. Forecast weekday cargo and ridership demand for each route and for significant 
segments using several operating plans. 
 
5. Annualization of forecasts (300). 
 
6. Determine maximum operating (farebox) revenue for various ridership and cargo 
totals for horizon year 2020. 
 
7. Develop year 2045 forecasts by extrapolating from year 2020 based on DOF and 
other economic forecasts. 
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The following deliverables have been specified by the California High Speed Rail 
Authority (CHSRA), FRA, and SCAG for ridership and revenues for the MAGLEV 
Project: 
 
1. A discussion of the methodology and assumptions used to develop the ridership and 
revenue projections for the California MAGLEV Deployment Program, specifically 
showing how these projections relate to the system concepts and operating protocols as 
well as to conditions in other modes. 
 
2. Estimates of annual ridership for horizon years 2005, 2020, and 2045, expressed 
both in passengers and passenger-miles, derived from diversion from other modes and 
from induced new trips, for various assumed levels of service and fares. 
 
3. Estimates of annual passenger transportation revenues for various assumed levels of 
service and fares. 
 
4. Identification of ancillary revenue producing activities (including freight) and estimates 
of annual net revenues from the identified activities that would accrue to the system 
operators. 
 
MAGLEV could serve a wide variety of long-distance travel markets in the LAX–March 
Corridor; a comprehensive approach has been used to account for the various markets. 
The methodologies used conform to standard practices and include validation checks to 
demonstrate the soundness of forecasts. The following tasks have been performed 
during Phase I of this Project: 
 
ü Evaluate ridership studies and forecasting work by the California Inner-city High 

Speed Rail Commission and the California High Speed Rail Authority. 
 
ü Develop a travel demand forecasting approach that follows a logical sequence of 

ridership modeling and analytical steps, meets the aggressive MAGLEV 
development schedule, uses the best available data, and is consistent with federal, 
regional, and statewide HSR forecasting procedures. 

 
ü Determine the propensities of the traveling public to use MAGLEV over competing 

modes of travel in the corridor through the review of existing market analysis and 
surveys, coupled with the collection of new travel market research and/or “stated 
preference” market research information. 

 
ü Provide ridership and passenger revenue information for the evaluation of MAGLEV 

alignments and stations. 
 
ü Coordinate closely with the ongoing ridership and revenue studies for the CHSRA. 
 
ü Produce ridership and freight forecasts that account for a realistic capture of trips 

from all travel markets in the corridor. 
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ü Provide ridership and operational alternatives that optimize the ratio of operating 

revenue in comparison to ongoing costs. 
 
ü Provide ridership and operational alternatives that optimize the ratio of total benefits 

versus total costs (in a first-cut process). 
 
 
 
 
 

PURPOSES AND MARKETS TO BE SERVED BY MAGLEV 
 
Corridor Market Research 
 
Peak period traffic congestion is severe in the LAX–March corridor along the major 
east–west freeways (I–105, I–10, SR 60, and I-210). According to SCAG forecasts, this 
congestion is projected to worsen by horizon year 2020. Travel delay as a percentage 
of total travel time is expected to worsen from 50 to 100 percent for all major freeways 
in the corridor, indicating that trips will slow to an average speed of 37 kilometers per 
hour (23 miles per hour) or less. Major portions of these freeways are expected to slow 
to average trip speeds of less than 26 kilometers per hour (16 miles per hour), with 70 
percent or more of each trip delayed. These delays will lead to critical increases in 
commute times. 
 
At present, a large percentage of commuters in the Los Angeles area typically drive in 
excess of 32 kilometers (20 miles) to work and often experience one-way commute 
times of greater than one hour. The magnitude of long-distance tripmaking in this 
corridor exceeds that typically seen in travel corridors in other major U.S. metropolitan 
areas. 
 
Given the opportunity to save 30 or more minutes in travel time, a large number of 
travelers in the Los Angeles Basin could be induced to shift to MAGLEV and pay a 
premium fare for their trip. Given what is known today about travel characteristics and 
travel patterns in the 131.2-kilometer (82-mile) MAGLEV interurban corridor, and what is 
forecasted to occur in the corridor in the future, numerous trips from several of the 
following markets could be attracted to a high-speed MAGLEV operation:  
 
ü Journey-to-work commute trips from the San Gabriel Valley and the Inland Empire to 

downtown Los Angeles and the LAX–El Segundo job centers. The overwhelming 
majority of these long-distance commute trips are now made by automobile, 
although Metrolink commuter train service and express buses have captured some 
of the trips. 

 
ü Business-to-business trips between LAX–El Segundo, downtown Los Angeles, and 

the Inland Empire. 
 



2001 RTP ¶ TECHNICAL APPENDIX  Appendix G ¶ MAGLEV 
 

  
  Southern California 
 Association of Governments G-10 

ü Airport-to-airport trips between LAX and Ontario Airport and March Inland Port 
(including air passenger and cargo connecting trips). 

 
ü Visitor/recreation trips between the airports and to activity centers and hotels. 
 
ü Interurban resident-based nonwork trips of several types (shopping, business-to-

business, personal business, school, university, recreation, medical, etc.). 
 
ü Event-based tripmaking for business conferences/conventions, entertainment and 

sporting events, conventions, and to and from activities and attractions in and 
around downtown Los Angeles. 

 
MAGLEV has the potential to serve a wide variety of travel markets in the LAX–March 
corridor. Therefore, the overriding goal of the market research and ridership analysis 
was to fully account for MAGLEV’s potential to serve and draw ridership from all 
potential travel markets in the future. This allows the sponsoring agencies to 
demonstrate MAGLEV’s maximum benefit to the region and its cost-benefit as a 
systems application in southern California. 
 
Market Research Activities 
 
Since the MAGLEV market research effort focuses on longer distance travel between 
centers to be served by potential MAGLEV stations, focus groups were held and stated 
preference surveys were conducted to determine the propensity of long distance 
travelers to use MAGLEV over competing modes of travel. Metrolink commuter rail rider 
surveys, as well as air passenger intercept surveys at LAX and Ontario Airport, 
captured responses from potential users. Corridor research gathered more information 
about the types of travel that now occur or are forecast to occur in the corridor. 
 
 A more detailed description of market research activities and findings has been 
published. The companion MAGLEV Report is entitled “Corridor Market Research” 
(March 14, 2000). 
 
1. Three focus group sessions were conducted of a cross section of commuters who 

typically commute or travel to other locations along the corridor from MAGLEV 
station market areas. The purpose of the focus groups was to analyze long-distance 
tripmaking and develop instruments for stated preference surveys. 

 
2. Employee mail-back surveys were conducted of workers in downtown Los Angeles 

and at LAX–El Segundo to determine the propensity for long-distance commuters to 
switch to MAGLEV. A sample of commuters who travel from MAGLEV station 
catchment areas to downtown Los Angeles and LAX–El Segundo were asked stated 
preference questions on travel time savings, cost, and frequency of service to 
establish elasticities for creating a “nest” for MAGLEV in the regional mode choice 
model. 
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4. Metrolink train riders were surveyed to determine their sensitivity to travel time 
savings at various fare and service levels, and to probe for additional trips they might 
make on Metrolink commuter trains if a convenient transfer to MAGLEV were 
possible to get them to locations not served by Metrolink, such as LAX, West Los 
Angeles and other locations on the west side and South Bay. 

 
5. Air passenger surveys/interviews at LAX and Ontario International Airport 

determined groundside origins and destinations and propensity to use MAGLEV 
over other ground access/egress modes. Stated preference or behavioral questions 
were asked to determine passenger travel characteristics and propensities. 

 
6. Commodity movement in the corridor was researched to assess the potential role for 

MAGLEV to serve the market. Research addressed a wide variety of categories of 
commodities that could be shipped via MAGLEV. 

 
7. Research on corridor special events/special generators such as the Los Angeles 

Convention Center, Staples Center, and cultural activities determined the possible 
magnitude of trips they may generate in the corridor. 

 
8. Research on corridor travel, including available trip tables/travel surveys (such as 

the United States Census Transportation Planning Package (CTPP), the 1991 
SCAG Home Interview Survey, and others) verified existing travel patterns in the 
corridor. Also, the CHSRA and SCAG regional model trip tables were evaluated to 
determine the magnitude of long-distance trips that are forecasted to occur in the 
corridor. 

 
Given the diversity of tripmaking in this corridor and the fact that the MAGLEV project 
will connect three of the region’s airports, MAGLEV will draw ridership from four 
categories of long-distance travel described in the following paragraphs 
 
 
Commute to Work Trips 
 
Today, many workers in downtown Los Angeles and the LAX–El Segundo area 
commute great distances from the San Gabriel Valley, Riverside, and San Bernardino 
areas. The magnitude of long-distance commuting in this intra-urban corridor is 
probably greater than anywhere else in the country. 
 
Substantial growth in employment and population is anticipated for the Study Area. 
Much of this growth is projected to occur in the eastern portions of the urbanized area 
(western San Bernardino and Riverside counties). These high population growth areas 
are not always projected to have commensurate employment growth. Therefore, a 
substantial increase in the number of intercounty home-to-work trips can be expected. 
 
Table G-2 shows estimated 1990 and projected 2020 home-to-work trips between Los 
Angeles, San Bernardino, and Riverside counties. Work trips are expected to more than 
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double between Los Angeles and San Bernardino counties, and increase three-fold 
between Los Angeles and Riverside counties. 
 
Table G- 2 

County-to-County Home-to-Work Trips 

Origins Destination 1990 
Estimated 

2020 
Forecast 

Percent 
Change 

Los Angeles  San Bernardino 34,747 73,946 112 
     
 Riverside  38,455 143,947 274 
     

San Bernardino  Los Angeles  115,261 241,733 109 
     
 Riverside  41,890 94,655 126 
     

Riverside  Los Angeles 38,455 143,947 274 
     
 San Bernardino 43,582 229,734 427 

Source: Intra-Regional MAGLEV for the Next Millennium, Southern California Association of Governments, June 1998 

 
 
Based on market research and travel model trip tables, approximately 700,000 long-
distance commute trips will occur between the six MAGLEV station catchment areas for 
the candidate alternative in the year 2020. The catchment areas for stations radiate out 
11 to 13 kilometers (7 to 8 miles) in the western portion of the corridor and 19 to 24 
kilometers (12 to 15 miles) from stations in the eastern portion. 
 
Peak period traffic congestion is severe in the LAX–March corridor along the major 
east–west freeways (I–105, I–10, SR 60, and I–210). This congestion, according to 
SCAG forecasts, is projected to worsen by 2020. For all major freeways in the corridor, 
trips will slow to an average of 37 km/hr (23 mph) or less, with 50 to 100 percent of trips 
delayed. A 100 percent travel delay means that an entire trip will take place in severely 
congested conditions. Major portions of these freeways are expected to slow to average 
trip speeds of less than 26 km/hr (16 mph), with 70 percent or more of all trips delayed. 
These delays will lead to critical increases in commute times and greatly reduce the 
predictability of travel times between points. 
 
Resident Based Non-work Trips 
 
Millions of resident-based non-commute trips, many of them long distance, occur every 
day in the corridor. Trip purposes include personal business, medical, university/college, 
business-to-business, and shopping, among others. Based on market research, 
approximately 1,000,000 resident-based non-commute trips will occur between 
MAGLEV station catchment areas by 2020. 
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A MAGLEV line from LAX to March Inland Port will provide excellent connectivity to 
existing and planned transit systems in the region, systems that can link many origins 
and destinations for a wide variety of noncommute trips throughout the day. It will open 
opportunities for travelers of all types through connections with: 
 
ü The Metro Green Line light rail system at LAX which is currently carrying 20,000 

riders daily. 
 
ü The Metrolink commuter rail system (25,000 riders daily), the Metro Red Line 

(66,000 riders daily), and the Metro Blue Line (55,000 riders daily) rail systems, as 
well as the extensive bus network serving all MAGLEV stations (1.1 million riders 
daily). 

 
ü The fixed-route feeder bus and demand/response shuttle services at each station 

that will be designed to get riders to and from activities in the surrounding 
communities. 

 
ü The planned CHSRA High Speed Rail System with transfers taking place at Union 

Station. 
 
Air Passenger Trips 
 
The SCAG region supports one of the world’s largest regional aviation systems in terms 
of airports and aircraft operations, including 65 airports:  6 air carrier airports, 3 
commuter airports, 45 general aviation airports and 11 existing or recently closed 
military installations. 
 
Southern California’s commercial airports, comprised of LAX, Ontario International 
Airport (ONT), Burbank (BUR), Long Beach (LGB), John Wayne (SNA), and Palm 
Springs (PSP), cover 21,000 hectares (8,400 acres) (less than a half of Dallas-Fort 
Worth Airport’s acreage and approximately one-fourth of Denver International’s).  
Existing and recently closed military bases can provide additional acreage to develop 
the regional airport system. San Bernardino International (formerly Norton Air Force 
Base), Southern California Logistics (formerly George Air Force Base), March Air Force 
Base, Marine Corps Air Station (MCAS) El Toro and Naval Air Weapons Station  
(NAWS) Point Mugu, comprise a combined total of over 50,000 hectares (20 thousand 
acres). In addition, Palmdale Regional Airport provides another 6,800 hectares (17,000 
acres).  
 
For the past two decades, air passenger travel in the region doubled, and air cargo 
volumes tripled (See Figures G-2 and G-3. As of 1999, the region’s airports serve 85 
Million Annual Passengers (MAP) and handle 2.76 million tons of cargo (See Tables 2-2 
and 2-3). According to SCAG’s 1998 Regional Transportation Plan, by 2020, air 
passenger demand is forecast to reach 157 MAP, and air cargo demand is forecast to 
reach 8.9 million tons in the SCAG Region (see Table 2-4). 
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Table G-3 
Air Passenger Volumes in SCAG Region (1995–1999) (thousands) 

Year  Burbank 
(BUR) 

John 
Wayne 
(SNA) 

Long 
Beach 
(LGB) 

Los 
Angeles 
(LAX) 

Ontario 
(ONT) 

Palm 
Springs 
(PSP) 

Commuter 
Airports 

Regional 
Total 

Percent 
Growth 

(%) 
1995 4,973 7,159 425 53,909 6,405 947 113 73,931 4.65 
1996 4,838 7,308 435 57,975 6,242 1,115 113 78,026 5.54 
1997 4,718 7,718 611 59,177 6,296 1,180 104 79,804 2.28 
1998 4,732 7,460 647 61,216 6,435 1,256 100 81,846 2.56 
1999 4,736 7,470 871 64,280 6,578 1,274 79 85,288 4.21 

 
 
  
Table G-4 

Air Cargo Volumes in SCAG Region (1995–1999) (tons) 
 (thousands) 

Year Burbank 
(BUR) 

John 
Wayne 
(SNA) 

Long 
Beach 
(LGB) 

Los 
Angeles 
(LAX) 

Ontario 
(ONT) 

Palm 
Springs 
(PSP) 

Commuter 
Airports 

Regional 
Total 

Percent 
Growth 

(%) 
1995 36,043 15,778 26,567 1,760,995 386,953 224 2 2,226,562 3.93 
1996 39,623 20,012 29,957 1,895,751 437,139 240 2 2,422,724 8.81 
1997 36,325 21,727 34,481 2,052,993 461,747 233 1 2,607,507 7.63 
1998 40,032 17,829 41,469 2,051,800 454,231 198 0 2,605,559 (0.07) 
1999 41,861 18,287 45,065 2,165,855 488,773 132 0 2,759,973 5.93 
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Table G-5 

 
Legal and policy constraints must also be taken into account when planning the region’s 
aviation system. Several airports in the region are currently subject to legal constraints. 
For example, Ontario Airport is subject to a 12 MAP/125,000 air carrier operations 
constraint imposed by the State Air Resources Board. However, the Ontario air quality 
constraint is not an absolute growth ceiling since the issue has been put on hold until 
the airport reaches the 125,000 air carrier operations, which is anticipated to occur 
within four to five years. 
 
Based on the adopted air passenger forecasts in the SCAG Regional Transportation 
Plan medium scenario (RTD Baseline), LAX, Ontario Airport, and March Inland Port will 
collectively handle more than 110 million annual passengers by 2020. This translates 
into approximately 300,000 air passenger trips on an average day. MAGLEV is certain 
to become a ground-access mode to and from these airports, but can also serve as a 
reliable high-speed interconnect between the airports for all categories of air 

Scenarios Description BUR El Toro John
Wayne LAX LGB March ONT PSP PMD Pt. Mugu SBD  SCI Incent

High
Speed

Rail

Total
Map

RTP Baseline

With all
airports
unconstrai
ned,
what is
demand in
2020?

9.20 22.20 7.00 94.20 2.80 0.90 15.30 1.70 0.10 1.80 1.80 0.10 No No 157.30

Cargo 0.07 1.332 0.026 3.944 0.06 1.001 1.241 0.017 0.017 0.009 0.885 0.300 No No
8.902

Mil
Tons

2

What
effect
does HSR
have on
Ontario
and Inland
Empire
airports
ability to
meet
future
demand?

9.41 28.80 9.40 70.0 3.00 1.63 26.10 1.79 1.16 3.03 1.31 0.46 Yes Yes 156.09

Cargo 0.068 1.699 0.024 2.59 0.063 0.993 2.088 0.014 0.115 0.212 0.771 0.263
8.901
Mil
Tons

8

What will
be
addition of
El Toro
having on
Airport
System's
(with
HSR)
ability to
meet
future
demand?

9.41 25.10 8.40 78.01 3.00 1.27 25.58 2.24 1.40 0.00 1.46 0.61 Yes Yes 156.47

Cargo 0.073 1.506 0.025 2.974 0.063 0.982 2.046 0.018 0.12 0.00 0.801 0.291
8.9
Mil
Tons

9

What
effect
would LAX
Master
Plan
improvem
ents have
on
Airport
System
(without El
Toro)
with HSR?

9.41 0.00 8.40 86.40 3.00 5.49 33.80 3.01 1.22 0.00 2.88 1.20 Yes Yes 154.82

Cargo
0.073 0 0.034 3.456 0.066 1.209 2.771 0.015 0.118 0.00 0.867 0.292

8.901
Mil
Tons

Aviation System Scenarios Selected for Further Analysis
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passengers. With a reliable high-speed connection in operation between airports, 
airlines will have a new opportunity to further optimize their services and markets. For 
example, overbooked flights at one airport can be relieved by transporting passengers 
to underbooked flights at another airport. With MAGLEV’s reliability, air passenger 
itineraries can be set up with airport-to-airport links. 
 
Special Events/Special Generator Trips 
 
Based on corridor market research, the LAX–March corridor contains over 20 major 
special events and special generator sites that collectively attract nearly 130,000 visitors 
on an average weekday and approximately 270,000 on weekend days. These sites 
include the Los Angeles and Ontario convention centers, the new Staples Center, and 
numerous shopping and entertainment venues.  
 
As shown in Table G-6, downtown Los Angeles contains the largest concentration of 
special events and special generators, with over 30 million annual visitors to the eight 
largest downtown attractors. Based on information provided by a variety of sources, the 
number of trips to special events centers and special generator in the corridor is 
expected to increase by at least 50 percent by 2020, to approximately 180,000 visitors 
on weekdays and 400,000 on weekend days. 
 
 

Table G-6 
MAGLEV Corridor Special Events/Special Generators 

Downtown Los Angeles University of Southern California 
    Olvera Street University of California, Riverside 
     Little Tokyo California Polytechnic Institute, Pomona 
     Chinatown Hollywood Park – Casino 
     Dodger Stadium Santa Anita Raceway 
     Jewelry Mart Hollywood Bowl 
     Griffith Park Pomona Fairplex 
     Miscellaneous Museum Ontario Mills Mall 
     Staples Center Ontario Convention Center 
     Convention Center Universal Studios 
University of California, Los Angeles Hollywood Area 
L.A. Memorial Colesium Raging Water 
 
 
Given the discretionary nature of many of these trips and the fact that most of them 
occur off-peak, MAGLEV’s estimated share of this market has been kept below four 
percent of total special events/special generator trips for year 2020. 
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Induced Trips 
 
In the future, MAGLEV will provide a substantial travel time advantage over long-
distance driving and will prove highly reliable and attractive.  Once in operation, the 
system will induce additional tripmaking in the corridor, and trips made to other 
destinations in the southern California region will be diverted to like destinations in the 
corridor. 
 
Neither the SCAG Regional Travel Demand Model nor the Regional Air Demand 
Allocation Model (RADAM) directly forecast induced tripmaking. Induced trips are those 
additional corridor trips that would directly result from MAGLEV’s attractiveness, 
reliability, and very high travel speed’s, therefore as part of this forecasting effort, an 
additional number of riders are being added to reflect induced trips on MAGLEV.  Initial 
estimates for induced riding are being kept conservative. An additional 4 to 6 percent 
increase to ridership is being assumed for year 2020 for induced trips. This level of 
induced ridership conforms with levels published in many previous high-speed rail 
studies around the United States. 
 
 
APPROACH AND BACKGROUND ASSUMPTIONS 
 
Approach and Forecasting Tools 
 
The introduction of a new high-speed technology to the complex travel markets of 
southern California creates a new frontier in transportation.  With average operating 
speeds in excess of 147 km/hr (92 mph) and a top end speed of 384 kilometers per 
hour (240 miles per hour), MAGLEV will affect the travel choices of commuters, visitors 
and residents very differently than have other traditional modes of travel. As mentioned 
in Section 2, past travel surveys did not address MAGLEV, and therefore, a broad-
based market research effort was performed to help define MAGLEV’s potential 
markets. Therefore, at the outset of the California MAGLEV Deployment Project, a 
comprehensive market research effort was embarked on to provide the framework and 
resource material for MAGLEV patronage forecasting. Market research surveys have 
gauged the traveling public’s propensities for using MAGLEV and are providing 
modelers with needed statistical measures to update travel model programs. 
 
Table G-7 shows the forecasting workflow for the MAGLEV Phase I study. Because of 
the wide variety of trip purposes, both resident- and visitor-based, that MAGLEV can 
attract, a variety of forecasting tools have been used to produced ridership estimates for 
MAGLEV alternatives.  These tools include the new state-of-the-art regional travel 
demand model that is capable of forecasting travel in the six-county SCAG Region. The 
model’s zone system covers the entire 131.2-km (82-mile) MAGLEV corridor with 
additional buffer areas beyond. The model addresses all motorized and non-motorized 
modes of travel, including all automotive and transit modes. The second tool used in 
MAGLEV forecasting is the Regional Air Demand Allocation Model (RADAM) to project 
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air passenger demand. The RADAM Model is a proprietary model that has been used in 
recent years by SCAG to perform forecasts of travel to/from and between airports in the 
region. The SCAG Aviation Committee is currently testing a series of regional airport 
functional alternatives for year 2020. Both models are described in more detail in 
Section 5 of this report. 

 

Table G-7 

MAGLEV Forecasting Work Flow 

Formal Modeling Approach 
 

Validation Approach 
 

Coordination/Oversight 
Perform market research to determine  Review ridership studies and  Coordinate with HSRA 
“Stated Preference Survyes”  Available models:  Consultant team on rider- 
Á Propensities for shifting from  Á CHSR Forecasting Models  Ship studies and review  
       competing  modes  Á SCAG Regional Model  CHSRA reports. 
Á Sensitivities by trip purpose to price  Á SCAG  RADAM   
       (fares) and travel time savings  Á SCAG Intra-Regional MAGLEV   
         Forecasts   
     
Determine propensities for model shift  Determine markets (trip purposes) to  Establish a Peer Review Committee 
and price/travel time “elasticities” for  be served and performance of  for ridership forecasting composed  
MAGLEV and incorporate into regional  competing modes  of independent (outside) experts  
Mode Choice Model programs    who have no stake in MAGLEV 
  Commute to work, resident-based   
  nonwork, visitor, airport-to-airport,   
  special events,  induced and diverted   
  trips   
     
Code MAGLEV alternative alignments,  Determine station access/egress  SCAG performs RADAM run of 
and station feeder services into SCAG   distances and obtain person trip  preferred regional airport plan and 
transit networks; code auto access  tables for all work/nonwork trip  provides trip tables 
distances  purposes.  Base year trip tables,   
  CTPP and rideshare databases   
     
Perform “resident-based” demand  Factor trip tables to create MAGLEV  Hold Peer Review Workshop to 
forecasts for MAGLEV using New  validation tables (Base Year and Year  review results of market research, 
Regional Travel Mode (Horizon Year  2020)  validation, and forecasts 
2020)     
     
Add RADAM and visitor/recreation trip  Compare modeled forecasts with  Prepare and publish final MAGLEV 
info to model output to create full  validation estimates for   Forecasts (Horizon Year 2020 and 
forecasts for MAGLEV  reasonableness (Horizon Year 2020)  2045) 
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Background Assumptions and Competing Modes 
 
Year 2020 Roadway and Transit Network Assumptions 
 
A major issue in travel forecasting is the degree of competition that is assumed between 
the mode being studied and other automotive and transit modes. The magnitude of 
ridership attracted to MAGLEV is greatly affected by the corridor’s roadway capacity 
assumed for year 2020, as well as the levels of service on planned and programmed 
Metrolink commuter rail and express bus lines. The FRA requires that all adopted 
regional roadway and transit plans and programs for horizon year 2020 be assumed in 
background networks for modeling. For the MAGLEV project, SCAG’s Regional 
Transportation Plan (RTP98) roadway and transit networks were used for regional 
background transit. They contain all of the planned and programmed transportation 
improvements that have been adopted for the 6-county SCAG region. 
 
As shown in Table G-8, a substantial investment in roadway and transit improvements 
is being planned regionwide. However, in spite of the many billions of dollars in planned 
roadway improvements, regional model model runs indicate that peak-period traffic 
congestion will remain severe in the LAX–March corridor along the major east–west 
freeways (I–105, I– 10, SR 60, SR 91, and I-210). According to SCAG forecasts, today’s 
congestion is projected to worsen by 2020. In spite of large-scale roadway investments, 
trips on all major freeways in the corridor will slow to an average of 37 km/hr (23 miles 
per hour) or less, with 50 to 100 percent of the trips delayed. 
 
Major portions of these freeways are expected to slow to average trip speeds of less 
than 26 km/hr (16 miles per hour), with 70 percent or more of all peak period trips 
delayed. These delays will lead to critical increases in commute times and greatly 
reduce the predictability of travel times between major origins and destinations in the 
corridor.   
 

Table G-8 

14 High Occupancy Vehicle Lane $ 1.1 billion 8 Transit Corridor Projects $ 4.3 billion
Projects and Connectors

Los Angeles to Pasadena Metro $ 0.6 billion
15 Freeway Mixed Flow Widenings $ 2.7 billion Blue Line
and Gap Closures

Additional Metro Green and Red Not Available
6 Toll Lane Projects $ 2.8 billion Line Stations

2 High-Occupancy Toll (HOT) Lane $ 0.6 billion Regional Bus Fleet Not Available
Projects Restructuring and Expansion

Local Arterial Street Improvements $ 7.0 billion Smart Shuttle System Not Available

11 Truck Lane and Truck Climbing $ 1.8 billion Transit Centers/Park-and-Ride Not Available
Lane Projects Facilities

8 Railroad Grade Crossing Projects $ 0.9 billion Metrolink Commuter Rail $ 0.6 billion
System Improvement

Total $ 16.9 billion Total $ 0.6-9.0 billion
Source:  Community Link 21-1998 Regional Transportation Plan, SCAG.

 Background Roadway and Transit Improvements Assumed
in the 2020 Regional Transportation Plan Networks

Type of Project Estimated Cost
Regional Transit Improvements

Type of Project Estimated Cost
Regional Roadway Improvements
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Socio-Economic Assumptions–Adopted Growth Forecasts for 2010 and 2020 
 
As required by the Federal Railroad Administration’s Guidelines for MAGLEV Ridership 
Forecasting, the most recently adopted socio-economic growth forecasts for the SCAG 
region have been used in this project for years 2010 and 2020. Year 2045 
socioeconomic forecasts are derived from California Department of Finance (DOF) 
long-range forecasts. 
 
SCAG’s new regional transportation model uses the following socio-economic variables: 
 
 
ü Population: Total Population, Resident Population, and Group Quartered 

Population. Total Population is the total number of people living within a Traffic 
Analysis Zone (TAZ), including all population types documented in the U.S. Census. 
Resident population is the number of residents NOT living in “group quarters.” Group 
quartered population is primarily composed of students residing in dormitories, 
military personnel living in barracks, and individuals staying in homeless shelters. 
Group quarter population does NOT include persons residing in institutions. 

 
ü Workers. The workers or employees variable is the total number of employed 

persons residing in a TAZ, as distinguished from employment variables, which 
represent the number of employees working at a location in a zone. For input to the 
regional travel model, workers are tallied by place of residence versus place of 
employment. The workers variable of the model is the civilian full and part-time and 
military labor force combined, including the self-employed residing in a TAZ. 

 
ü Households: Single Households and Multiple Households.  Household data was 

developed for both single-family and multiple-family households within the 6-county 
SCAG region. Each are described below: 

 
¶ The variable for single households contains the number of households in 

permanent and occupied single-family homes with detached roofs (also 
known as “single-family detached” housing). 

 
¶ The variable for multiple households contains the number of all other 

households not considered single-family households, including housing with 
attached roofs, condominiums, duplexes, triplexes, apartments, mobile 
homes, and other types of non-single-family dwellings such as houseboats, 
recreational vehicles, tents, and others.  

 
ü Household Income: Median Household Income. Median household income is the 

median value of household income for all households in a TAZ. Household income 
includes the income, from all sources, for all persons aged 15 years or older within a 
household. For reasons related to the evolution of the SCAG Regional Travel Model, 
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the median household income level was adjusted to 1989 dollars, and applied as the 
median household income input variable in the 1997 base year travel model. 

 
 
ü School Enrollment: K-12 School and College/University Enrollment. School 

enrollment was reflected for both K-12 and for colleges and universities. Each of the 
school enrollment variables is described below. 

 
¶ K-12 School Enrollment is the total enrollment or total number of K-12 

(kindergarten through 12 th grade) students in all schools, public and private, 
and for all schools located in a TAZ. As a result, all elementary, middle, or 
junior high, and high schools are included. This variable represents “students 
by place of attendance” versus “students by place of household residence.” 

 
¶ College/University Enrollment is the total enrollment or total number of 

students in any public post-secondary school (college or university), and in 
those private, colleges or universities that grant a Bachelors degree or higher, 
and for all such educational institutions located in a TAZ. This travel model 
variable represents “students by place of attendance” versus “students by 
place of household residence.” 

 
ü Household Size. This variable is the ratio of residential population to total 

household. Household size is the result of the resident population (as defined above) 
in a TAZ, divided by total households in the same TAZ. Total households are equal 
to the sum of single-plus multiple-family households in a TAZ. 

 
ü Employment: Retail, Service, and Basic Employment. Employment variables 

represent all jobs whose place of employment is in a TAZ (i.e., total jobs by place of 
work in a TAZ). Employment variable definitions are based upon Standard Industrial 
Classification (SIC) code system definitions reflected in the 1987 version of the SIC. 
Retail employment includes all retail employees (or those in SIC codes 52 through 
59) and service employment includes all employees in SIC codes 70 through 89.  

 
Basic employment is defined as “all other employment, not retail or service,” 
therefore basic employment consists of employees in all other SIC codes except for 
those in the retail and service sectors. For the regional travel model, the sum of 
retail, service, and basic employment equals total employment. 

 
Table G-9 presents a summary of socioeconomic data totals by county and for the 
portion of southern California region within the primary modeling area, for each of the 
principal input variables. The results in the table represent base year socioeconomic 
data that was input to the 1997 Regional Travel Model Validation process. 
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Growth Forecasts for Year 2045 
 
MAGLEV ridership projections for the California Project are to extend to the year 2045. 
Since this is beyond the typical time horizon for which forecasts of demographic and 
employment data are available, the basis for 2045 ridership projections are derived from 
other sources. We have evaluated what supplementary data sources are available to 
assist in extrapolating from the SCAG 2025 forecast horizon to 2045, concentrating on 
likely changes in population in the project corridor as the primary demographic variable. 
A secondary variable important in ridership projections and in extrapolating to future 
year conditions is jobs or employment.   
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Table G-9 

1997 SCAG Model Socioeconomic Input Data 
Population and Workers 

County Population Resident 
Population 

Group Quarter 
Population 

Total Zonal 
Workers 

Los Angeles                  9,359,623                        172,713         9,532,336    3,993,841 
Orange                  2,679,076                          21,490         2,700,566    1,502,320 
Riverside*                  1,345,632                          21,605         1,367,237      516,105 
San Bernardino*                  1,551,859                          35,705         1,587,564      613,408 
Ventura                     713,775                          11,959           725,734      353,511 
Total                15,649,965                        263,472       15,913,437    6,979,185 

     
     

County Population Resident 
Population 

Group Quarter 
Population 

Total Zonal 
Workers 

Los Angeles                  1,518,530                      1,550,675         3,069,205            3.05 
Orange                     453,624                        434,055           887,679            3.02 
Riverside*                     278,378                        169,120           447,498            3.01 
San Bernardino*                     337,968                        161,969           499,937            3.10 
Ventura                     147,462                          85,293           232,755            3.07 
Total                  2,735,962                      2,401,112         5,137,074            3.05 

     
     

County K thru 12 
Enrollment 

College and University 
Enrollment 

 

Los Angeles                  1,768,531                        562,694   
Orange                     478,433                        176,051   
Riverside*                     291,154                          48,064   
San Bernardino*                     368,807                          65,218   
Ventura                     144,685                          28,624   
Total                  3,051,610                        880,651   

     
     

County Retail 
Employment 

Service 
Employment 

Other 
Employment 

Total 
Employment 

Los Angeles                     657,936                      1,652,746         1,988,320    4,299,002 
Orange                     246,165                        583,285           515,697    1,345,147 
Riverside*                       84,561                        154,712           182,032      421,305 
San Bernardino*                     105,647                        189,028           239,397      534,072 
Ventura                       53,491                          96,665           143,697      293,853 
Total                  1,147,800                      2,676,436         3,069,143    6,893,379 
* County totals are for the part of the County in the SCAG modeling area only. 
Source:  Southern California Association of Governments.   
 
It was determined that the best potential sources of future year population estimates for 
more distant horizon years include the U.S. Census Bureau and the California 
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Department of Finance (DOF), Demographic Research Unit. Potential sources of future 
year jobs estimates include the Bureau of Labor Statistics (BLS) and the Bureau of 
Economic Analysis (BEA).   
 
For this project, it was determined that the DOF forecasts are the most appropriate. The 
DOF Demographic Research Unit is designated the “official source of demographic data 
for state planning and budgeting.” It provides projections of population at the state and 
county levels by year to 2040. Population estimates are reported for various categories, 
including age, sex, and ethnicity. Several data series are published by the DOF. 
Included in this document are population projections by (1) 10-year increments by age 
and ethnicity, and (2) yearly increments by ethnicity.  The attached series are for the 
three southern California counties in which MAGLEV alignments are under study: 
 

ü Los Angeles 
ü Riverside 
ü San Bernardino 

 
A state-level summary is also available by 10-year interval. The DOF series thus covers 
the SCAG forecast horizon and 20 years beyond, but not the period 2040-2045. The 
projections do not go below the county level, to city and/or place, as do the SCAG 
projections.  
 
The U.S. Census Bureau projections are of the resident population for the nation and 
each of the 50 states, with a breakdown by age, sex, race and Hispanic origin by year to 
2025. No detail below the state level is available for long-term projections. The  
projections time series thus overlaps, but does not extend beyond, what is available in 
more detail from SCAG. 
 
The DOF projections are the more useful data set. They can be compared to the 
corresponding SCAG county-level projections to 2025 as a reasonableness check. 
Thereafter, either the data points or the implicit growth rates in the data series can be 
used to develop demographic assumptions for the MAGLEV Phase I ridership and 
revenue forecasts.  The DOF population projections have been evaluated to determine 
the (1) simple annual growth rates in county populations; (2) 10-year simple growth 
rates, and (3) annualized growth rates (i.e., average annual compound growth rate) for 
each 10-year period starting with the 1990 U.S. census. 
 
 
To obtain 2045 population estimates from the DOF series requires extrapolation from 
2040 values. Various approaches can be used to extend forecasts, including straight-
line trend analysis, best fit of data lines/curves, or application of annualized growth rates 
for a representative period, among other methods. Upon review of the DOF data over 
the last 5 to 10 years of each series, it was determined that relatively simple, 
straightforward methods could be used to estimate reasonable 2045 population totals 
and/or population growth rates for all three counties. The following assumptions were 
used to estimate 2045 county totals, which are shown in Table G-10. 
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Los Angeles County: 0.87% annual growth in population from 2040 to 2045. The 
growth rate is representative of the implicit DOF growth rate for the period 2030-2040, 
which was quite constant.  
 
Riverside County: Declining simple annual growth rate for each year from 2040 to 
2045. Population grows each year, but at a declining rate, from 2.18% between 2040-41 
to 2.14% between 2044-45. This follows the general pattern in the DOF series between 
2035-2040. 
 
San Bernardino County: Declining simple annual growth rate for each year from 2040 
to 2045. Population grows, but at a declining rate, from 2.02% between 2040-41 to 
1.98% between 2044-45. This follows the pattern in the DOF series between 2030-
2040. 
 
By these assumptions, all three counties continue to grow beyond 2040 but Los 
Angeles’ population will grow slowly (below the implicit growth rate in state population) 
and Riverside’s and San Bernardino’s populations will grow more rapidly (above the 
implicit growth rate in state population).  
 
Jobs. No source of jobs estimates beyond 2025 comparable to that for population 
estimates appears to be available. The BLS jobs information for future periods is limited, 
with SCAG providing more extended forecasts. The BEA forecasts jobs by industry to 
2045—and therefore covers the desired 2045 time horizon—but does not provide detail 
below the state level. 
 
In the absence of another identified source for 2045 data on jobs in the project study 
area, the BEA data for California has been summarized in Table G-11. Simple period 
and annualized growth rates have been calculated. The annualized growth rates 
indicate that total employment in California will likely grow more slowly (0.5-1.5% a 
year) than state total population (1.3-1.5% a year). 
 
Table G-10 

California Department of Finance, Demographic Research Unit 
County Population Projects to 2045 (Extrapolated) 

Place/County  Year  Total 
Population 

Growth from 
Prior Period 

(%) 

Annualized 
Growth Rate 

(%) 
Los Angeles  1990 8,901,987   
Los Angeles  2000 9,838,861 10.52 1.01 
Los Angeles  2010 10,604,452 7.78 0.75 
Los Angeles 2020 11,575,693 9.16 0.88 
Los Angeles  2030 12,737,077 10.03 0.96 
Los Angeles  2040 13,888,161 9.04 0.87 
Los Angeles  2045 14,495,712 4.37 0.86 

Riverside  1990 1,194,623   
Riverside  2000 1,570,885 31.5 5.63 
Riverside  2010 2,125,537 35.31 6.23 
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Riverside  2020 2,773,431 30.48 5.47 
Riverside  2030 3,553,281 28.12 5.08 
Riverside  2040 4,446,277 25.13 4.59 
Riverside  2045 4,947,672 25.12 2.16 

San Bernardino 1990 1,436,696   
San Bernardino 2000 1,727,452 20.24 3.75 
San Bernardino 2010 2,187,807 26.65 4.84 
San Bernardino 2020 2,747,213 25.57 4.66 
San Bernardino 2030 3,425,554 24.69 4.51 
San Bernardino 2040 4,202,152 22.67 4.17 
San Bernardino 2045 4,639,515 22.66 2.00 
Source: California Department of Finance (population to 2040); PTG (2045 
population & growth rate)    
 
 
Table G-11 
Bureau of Economic Analysis Regional Accounts Data, Regional 

Jobs Projections to 2045 
     

Place/State  Year  Total Jobs Growth from 
Prior Period 
(%) 

Annualized 
Growth Rate 
(%) 

California  1990 17,028,800   
California  2000 18,601,400 9.23 0.89 
California  2010 21,542,900 15.81 1.48 
California  2015 22,544,900 4.65 0.91 
California  2025 23,696,700 5.11 0.5 
California  2045 26,735,900 12.83 0.61 
Source: BEA (Total Jobs); PTG (Growth Rates)   
 
Regional Trip Generation 
 
Today, the SCAG modeling region generates a massive number of trips for an average 
weekday.  
 
The 1997 base year person-trip generation model estimated that 51,778,626 person 
trips were generated on a typical weekday in 1997 in the SCAG region’s expanded 
modeling area. Table G-12 identifies the person-trip summary of those trips, by county 
and by trip purpose. The last summary total for the 1994 SCAG regional travel model 
was 46,470,932 person trips (the 1994 model did not account for non-motorized trips). 
The previous results are based on a smaller modeling area and used a different 
set of trip generation and trip attraction models. Considering the 51,778,626 total daily 
person trips in 1997, the home-base work trips were only 17.1 percent, or 8,852,168. 
 
Table G-13 provides a comparison of statistics for person trips, by county and for the 
modeled portion of the SCAG region. The table identifies certain comparative statistics, 
such as trips per dwelling unit, trips per vehicle owned, and trips per capita (person). 
Table G-13 also identifies statistics for home-work trips, and for total trips. Trips per 
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dwelling unit, trips per vehicle, and trips per capita within the SCAG region were slightly 
higher than those used in the older 1994 base year SCAG travel model. 
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Base Year 1997 Trip Distribution Between MAGLEV Markets 
 
As Table G-14 shows, the SCAG Regional Travel Model distributes many trips between 
MAGLEV station market areas for the 1997 base year. The trip distribution in the base 
year model was validated against the most recent Regional Home Interview Travel 
Survey (RHITS) for the SCAG region in southern California. The trip distribution was 
also rigorously checked against other available travel information and ground counts. 
 
MAGLEV station market catchment areas vary from 8 to 11 kilometers (5 to 7 miles) for 
stations on the western end of the corridor to 11 to 19 kilometers (7 to 12 miles) on the 
eastern end (Ontario, Riverside, and March). As shown in the exhibit, nearly 1.7 million 
long distance trips are distributed between the six MAGLEV station market areas for the 
candidate alternative for base year 1997. 
 
The table has excluded station to next station trip interchanges for station catchment 
areas east of the San Gabriel Valley (City of Industry). As expected, the greatest 
attractors of long distance trips in the corridor are the LAX-El Segundo area and central 
Los Angeles, the region’s two largest concentrations of employment. 
 
The new SCAG Regional Travel Model Base Year Validation was completed earlier in 
the year 2000.  
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 1997 Base Year – Market to Market Trip Distribution 
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LAX Union Station Industry Ontario Riverside March Total
LAX 129,803        15,157    636         23           -          145,619  
Union Station 118,446  31,268    2,853      102         4             152,673  
Industry 19,978    57,972          5,249      175         83,374    
Ontario 2,062      9,882            4,619      16,563    
Riverside 237         1,917            7,649      9,803      
March 449         6,966            14,275    51,565    73,255    
Total 141,172  206,540        68,349    55,054    5,374      4,798      481,287  

LAX Union Station Industry Ontario Riverside March Total
LAX 61,394          6,020      239         27           -          67,680    
Union Station 53,918    12,593    817         41           -          67,369    
Industry 6,403      19,476          1,310      106         27,295    
Ontario 1,328      4,789            2,501      8,618      
Riverside 241         502               3,569      4,312      
March 1,059      3,018            6,343      22,605    33,025    
Total 62,949    89,179          28,525    23,661    1,378      2,607      208,299  

LAX Union Station Industry Ontario Riverside March Total
LAX 191,197        21,177    929         50           -          213,353  
Union Station 172,364  43,861    3,670      143         4             220,042  
Industry 26,381    77,448          6,559      281         110,669  
Ontario 3,390      14,671          7,120      25,181    
Riverside 478         2,419            11,218    14,115    
March 1,508      9,984            20,618    74,170    106,280  
Total 204,121  295,719        96,874    78,769    6,752      7,405      689,640  
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LAX Union Station Industry Ontario Riverside March Total
LAX 159,839        7,727      556         37           5             168,164  
Union Station 137,256  22,605    2,903      121         31           162,916  
Industry 7,665      31,010          2,854      1,044      42,573    
Ontario 668         2,485            29,127    32,280    
Riverside 46           108               3,681      3,835      
March 20           59                 2,530      28,325    30,934    
Total 145,655  193,501        36,543    31,784    3,012      30,207    440,702  

LAX Union Station Industry Ontario Riverside March Total
LAX 180,803        10,751    1,002      68           37           192,661  
Union Station 173,588  28,376    3,401      123         86           205,574  
Industry 10,645    31,911          2,481      1,450      46,487    
Ontario 1,440      3,663            25,540    30,643    
Riverside 1,440      3,663            7,354      12,457    
March 143         280               8,026      56,551    65,000    
Total 187,256  220,320        54,507    60,954    2,672      27,113    552,822  

LAX Union Station Industry Ontario Riverside March Total
LAX 340,642        18,478    1,558      105         42           360,825  
Union Station 310,844  50,981    6,304      244         117         368,490  
Industry 18,310    62,921          5,335      2,494      89,060    
Ontario 2,108      6,148            54,667    62,923    
Riverside 194         361               11,035    11,590    
March 163         339               10,556    84,876    95,934    
Total 331,619  410,411        91,050    92,738    5,684      57,320    988,822  
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LAX Union Station Industry Ontario Riverside March Total
LAX 289,642        22,884    1,192      60           5             313,783     
Union Station 255,702  53,873    5,756      223         35           315,589     
Industry 27,643    88,982          8,103      1,219      125,947     
Ontario 2,730      12,367          33,746    48,843       
Riverside 283         2,025            11,330    13,638       
March 469         7,025            16,805    79,890    104,189     
Total 286,827  400,041        104,892  86,838    8,386      35,005    921,989     

LAX Union Station Industry Ontario Riverside March Total
LAX 242,197        16,771    1,295      95           37           260,395     
Union Station 227,506  40,969    4,218      164         86           272,943     
Industry 17,048    51,387          3,791      1,556      73,782       
Ontario 2,768      8,452            28,041    39,261       
Riverside 389         755               10,923    12,067       
March 1,202      3,298            14,369    79,156    98,025       
Total 248,913  306,089        83,032    84,669    4,050      29,720    756,473     

LAX Union Station Industry Ontario Riverside March Total
LAX 531,839        39,655    2,487      155         42           574,178     
Union Station 483,208  94,842    9,974      387         121         588,532     
Industry 44,691    140,369        11,894    2,775      199,729     
Ontario 5,498      20,819          61,787    88,104       
Riverside 672         2,780            22,253    25,705       
March 1,671      10,323          31,174    159,046  202,214     
Total 535,740  706,130        187,924  171,507  12,436    64,725    1,678,462  
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ALTERNATIVES AND BACKGROUND ASSUMPTIONS TO BE 
MODELED 
 
During Phase I of the California MAGLEV Deployment Project, numerous east–west 
alignments and station locations were studied to determine feasibility and ridership 
potential. Some of these alignments are along freeway ROWs, while others are along 
railroad lines. For travel demand modeling purposes, the differences between some of 
the candidate alignments and stations were too limited to noticeably affect ridership. 
Therefore, model runs were limited to those combinations of MAGLEV alignments with 
substantially different attributes, line lengths, and travel times. 
 
Alignment Alternatives for Modeling 
 
After careful analysis, the five alignment and station alternatives shown in Table G-15 
were selected for initial testing in Phase I of the Project. Later in the project, it is 
possible that additional alignments and station options may be tested as they are 
brought forward by the station planning team. 
 
As Table G-15 shows, the end-to-end travel time for the MAGLEV alternatives ranges 
from 53 minutes for Alternatives 7 and 8 (five-station alternatives) to 64 minutes for 
Alternative 3 (Mid-Corridor I–210, with a station in Irwindale). Average operating speeds 
are about 147 km/hr (92 miles per hour) including station stops averaging 90 seconds 
each. 
 
Alternatives designated with an “M” indicate a model run using the new mode choice 
nest developed based on market research. Alternative 2MH indicates a run of 2 M at a 
20-minute headway (both peak and off-peak times of the day). 
 
Alternatives 2 through 8 contain the same background roadway and transit system 
tested in the 2020 No-Build Alternative. For consistency and conformity, the 2020 No-
Build Alternative includes the planned roadway and transit improvements found in the 
1998 Regional Transportation Plan (RTP98). 
 



2001 RTP ¶ TECHNICAL APPENDIX  Appendix G ¶ MAGLEV 
 

  
  Southern California 
 Association of Governments G-36 

 
Table G-15 

MAGLEV Alignment Alternatives for Modeling for 2020 
Alternative Number and 

 Name 
Alignment 

Combinations 
End-to-End 
Travel Time 

Length 
(miles) 

No. of 
Stations 

Station 
Locations 

1 2020 No-build None 0 0 None None 
 
2, 2M, 
2MH 

 
 

EA MAGLEV 

 
 

B/F-2/K 

 
 

53 minutes 

 
 

82 

 
 

6 

LAX, Union Station, City of 
Industry, Ontario Airport, 
downtown Riverside, March 
Inland Port 

 
3 and 3M 

 
Mid-Corridor 

(I-210) 

 
B/E-1/K 

 
64 minutes 

 
94 

 
6 

LAX, Union Station, Irwindale 
Ontario Airport, downtown 
Riverside, March Inland Port 

 
 
4 and 4M 

 
Mid-Corridor 

(I-10) 

 
 

B/F-1/K 

 
 

56 minutes 

 
 

87 

 
 

6 

LAX, Union Station, West 
Covina, Ontario Airport, 
downtown Riverside, March  
Inland Port 

 
 
5 and 5M 

 
West Los 
Angeles 

 
 

A-1/F-2/K 

 
 

63 minutes 

 
 

90 

 
 

7 

LAX, West Los Angeles, Union 
Station, City of Indutry, Ontario 
Airport, downtown Riverside, 
March Inland Port 

 
 
Alternative Station Locations 
 
Eleven individual MAGLEV stations were studied in Phase I. The three mid-corridor 
(San Gabriel Valley) and two Riverside stations are on different competing alignments. 
The nine stations included in MAGLEV networks and model runs include: 
 
Los Angeles  International Airport. Several alternative sites for station locations 
are compatible with (LAWA) Master Plan. It has been suggested that a separation 
between commuters, airport passengers, and freight platforms might be desirable, given 
the traffic and parking demands in and around the terminals. 
 
The Phase 1 MAGLEV option modeled—the lowest-cost option—connects to LAX 
Terminal 1 at the northeast corner of the terminal complex. Other alternatives would 
tunnel under the terminals or parking structures and connect the MAGLEV station to the 
terminals via underground walkways or moving sidewalks. It is possible that tunneling 
under the terminals or parking structures would be too disruptive. However, future 
Master Plan development might make that option more attractive. 
 
The proposed extension of the north side runways most likely means future MAGLEV 
connections will be underground. The MAGLEV system would connect to one or both 
the existing terminal complex and new western terminal. Future MAGLEV alternatives 
will not be needed until the Master Plan is under way. 
 
West Los Angeles.  A station location northeast of the I–10/I–405 interchange was  
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included for modeling. It is near the intersection of Pico and Overland. In addition to this 
site, other station locations were studied in west Los Angeles during Phase I of the 
MAGLEV project. It may be possible that the benefits of a station in west Los Angeles 
outweigh the costs (including additional route-miles, extra station costs and impacts). 
 
Los Angeles Union Station.  Discussions with Catellus (the site property owner) and 
the Los Angeles County Metropolitan Transportation Authority (MTA) have resulted in a 
possible platform above the Metrolink tracks at Los Angeles Union Station. A platform 
for MAGLEV might be integrated into the rear of one or more planned buildings on the 
west side of the existing tracks.  
 
San Gabriel Valley.  Several locations were discussed with the San Fernando Valley 
Council of Governments (SFVCOG). Discussions were also 
conducted with member Cities about locations (Irwindale, West Covina, and City of 
Industry), Caltrans, and affected parties. For modeling, stations in Irwindale near the I–
605/I–210 interchange, West Covina Mall off of I–10 and the City of Industry Metrolink 
Station were tested. 
 
Ontario International Airports. As a result of discussions with Ontario Airport 
management and Ontario city staff, a single (multiplatform) station concept sited 
directly north of the new terminals has been developed and was tested. Passengers 
connecting between the MAGLEV train and the airport would have a short walk on a 
second level. Commuters could use a companion platform in the same station. 
 
Central Riverside. After discussions with Riverside city staff, a site was identified for 
testing at the north edge of the downtown area south of SR 91 near Main Street, along 
Spruce Street. It is possible that this site would help spur redevelopment in the area and 
also is clear of the area needed for the reconstruction of the SR 91/SR 60/I–215 
interchange. 
 
March Inland Port.   Discussions were held with March Joint Powers Authority (JPA) 
staff that resulted in a tentative station siting near the west side of I–215, north of Van 
Buren Boulevard. The civilian segment of the airport is in early planning and 
development. As the development plan matures and the JPA selects a terminal site, 
other locations on either side of I–215 can be considered. Because of its strategic 
location adjacent to I–215 and Allesandro, the current station site is a prime joint 
development site. 
 
West Covina Mall.  The Mall of West Covina is adjacent to the I–10 freeway and is 
strategically placed to serve several nearby population centers within the San Gabriel 
Valley. 
 
Iwrindale.  This station site is close to the I–210/I–605 interchange and could function 
as a key intercept site along the I–210 corridor. 
 
MAGLEV Performance Specifications 
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MAGLEV trains can achieve a much higher top end speed than conventional urban rail 
384 kilometers per hour (240 miles per hour) versus 112 kilometers per hour (70 mph). 
Therefore, its average operating speeds in 5, 6, and 7 station scenarios are expected to 
exceed 144 km/hr (90 miles per hour) end-to-end for the entire 131 kilometer (82 mile) 
corridor. 
 
Given its substantial travel time advantage over competing modes of travel, the EA 
alignment running from LAX–El Segundo to March Inland Port is expected to generate 
significant ridership by 2020. The B/F-2/K alignment is being analyzed with six 
passenger stations spaced an average of about 22.4 km (14 miles) apart. Passenger 
boarding and alighting activity will occur at these stations throughout most of the day, 
but will be most pronounced in the morning and evening commute periods (6–9 AM and 
4–7 PM). Weekend service is expected to be warranted soon after the system opens in 
2010. 
 
In spite of 90-second station dwells, MAGLEV trains will have a high average operating 
speed on the six-station set of EA alignments, service will be of sufficient frequency to 
attract premium riders with an AM peak period westbound headway of either 10 or 20 
minutes from March Inland Port. Off-peak and weekend headways will range from 15 to 
20 minutes.  
 
As Table G-16 shows, MAGLEV in the LAX–March corridor will achieve a substantial 
travel time advantage over automobile travel during peak congested periods. Station-to-
station travel times for MAGLEV are projected to exceed congested auto travel times by 
as much as 87 minutes in year 2020. Of course, station access and egress time would 
reduce the savings somewhat. 
 
Feeder/Distributor Services 
 
Interface with Other Transit Modes 
 
Primary interface with other rail modes (Metrolink commuter rail and Metro Rail Blue 
and Red lines) would occur at Union Station. All MAGLEV stations are assumed to have 
some degree of feeder bus or shuttle service to connect stations with the surrounding 
communities. A station-by-station description of access and intermodal connections is 
described in the following paragraphs. 
 
Peak hour traffic impacts at stations can be lessened by instituting variable pricing of 
MAGLEV passenger fares to encourage riders to shift to shoulder peak hours or off-
peak periods. In addition, this type of fare program would allow for a better optimization 
of the MAGLEV system and feeder services. Peak hour fares will be distance-based 
and range from $10.00 to $22.00. Off-peak fares will range from $6.00 to $15.00. 
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Table G-16 

 AM Peak Travel Time Comparisons Between MAGLEV and Automobile 
Travel for Year 2020 

Between Stations (Travel Time in Minutes) 
For the Candidate MAGLEV Alternative (2 MH)1 

 LAX  Union 
Station  

Industry  Ontario  Riverside  March 

LAX   11.38 26.87 34.56 44.87 53.36 
Union 
Station  

11.38  13.99 21.68 31.99 40.48 

Industry  26.87 13.99  6.19 16.5 24.99 
Ontario  34.56 21.68 6.19  8.81 17.3 
Riverside  44.87 31.99 16.5 8.81  6.99 
March 53.36 40.48 24.99 17.3 6.99  

       
AM Peak Automobile Travel Times Between Stations2 

 LAX  Union 
Station  

Industry  Ontario  Riverside  March 

LAX   35.31 58.14 75.28 95.08 110.44 
Union 
Station  

35.31  35.98 56.6 77.31 93.38 

Industry  58.14 35.98  19.71 39.5 54.87 
Ontario  75.28 56.6 19.71  19.8 35.16 
Riverside  95.08 77.31 39.5 19.8  15.36 
March 110.44 93.38 54.87 35.16 15.36  

       
MAGLEV Travel Time Savings Over AM Peak Auto Travel 

Non-Peak Direction Savings 
 LAX  Union 

Station  
Industry  Ontario  Riverside  March 

LAX   23.93 31.27 40.72 50.21 57.08 
Union 
Station  

23.93  21.99 34.92 45.32 52.9 

Industry  31.27 21.99  13.52 23.01 29.87 
Ontario  40.72 34.92 13.52  10.99 17.86 
Riverside  50.21 45.32 23.01 10.99  8.37 
March 57.08 52.9 29.87 17.86 8.37  

       
1 MAGLEV Travel Times include a 90 second dwell time per station 
2 Peak Automobile Travel Times between stations range from 27 to 45 miles per hour for year 2020 
Source: SCAG Regional Travel Demand Model 
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Table G-17 

California MAGLEV Deployment Program Year 2020 
Station Definitions for the EA Alternative 

 

MAGLEV Station Station Access 
Connection to other Modes 

Cities Served 
1.  LAX I-105/Sepulveda ¶ Metro Green Line ¶ Los Angeles 
 I-105/Sepulveda ¶ 98th Street Bus Transit ¶ El Segunda 
 I-405/Century       Center MTA, LADOT, Other ¶ Inglewood 
 I-405/Imperial       Municipal Bus Operations  
    
2.  Union Station I-110/Hill Street ¶ Metrolink Commuter Rail ¶ Downtown  
     Station US-101/Alameda Street ¶ Metro Blue and Red Line     Los Angeles 
 I-5/N. Main Street       Rail  
  ¶ MTA and LADOT Bus  
    
3.  Mid Corridor - Brea Canyon Rd./SR 60 ¶ Metrolink Commuter Rail ¶ City of Pomona 
    City of Industry Grand Ave./SR-60 ¶ Foothill Transit Bus ¶ City of Diamond Bar 
 E. Valley Blvd./SR-57 ¶ MTA Transfer Bus ¶ City of Walnut 
 Temple/SR-57 ¶ Smart Shuttle  
    
4.  Ontario Airport Haven Ave./I-10 ¶ Omnitrans Bus ¶ City of Ontario 
 N. Archibald/I-10 ¶ Smart Shuttle ¶ City of Rancho 
 Jurupa/I-15        Cucamonga 
    
5.  Central Riverside - Market/SR 60 ¶ RTA Bus ¶ City of Riverside 
     Vicinity of SR 60/ Main/SR 60 ¶ Smart Shuttle  
     SR 91 Poplar/SR 91   
    
6.  March Inland Port Van Buren/I-215 ¶ RTA Bus ¶ City of Moreno Valley 
 Cactus/I-215 ¶ Smart Shuttle ¶ City of Perris 
 Alessandro/I-215  ¶ City of Riverside 

 
Table G-17 summarizes the transit interconnections assumed for the six stations in the 
B/F-2/K MAGLEV alignment. The range of estimates for station parking demand for 
year 2020 shown in the exhibit have been derived from corridor market research and 
available corridor trip tables.  Model-derived MAGLEV travel demand forecasts 
produced later during this phase will be used to further analyze station activity. 
 
1. LAX Station – A station sited near LAX can be accessed in a number of ways from 

the I–105 and I–405 freeways. The siting of the station near the Metro Green Line 
rail station at Aviation and Imperial Highway and the 98th Street Bus Transit Center 
will allow for good connections to other transit modes. Access to and from the LAX 
passenger terminals will be provided by shuttles, with the possibility of a people 
mover connection in the future (one is now being planned as part of the LAX master 
planning effort).  Given that the LAX MAGLEV station will largely function as a 
destination station (for air travelers and employees destined for LAX and the sizable 
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concentration of jobs in El Segundo), parking demand at the station will be lower 
than at most other stations. 

 
2. Los Angeles Union Passenger Terminal (Union Station) – The station at Union 

Station will function as the primary destination station on the MAGLEV line. It serves 
downtown Los Angeles and the greater central Los Angeles area. The station will 
have the highest passenger activity of any of the MAGLEV stations because it 
serves the Los Angeles Basin’s largest concentration of jobs, is in close proximity to 
several downtown special events/special generators, and facilitates direct 
interconnects to several local and regional transit services. These services include 
six Metrolink commuter rail lines, several Amtrak trains, the Metro Red Line subway, 
and numerous bus services. Given the nature of the station, auto access and 
parking demand at the station will be low to moderate.  

 
3. Mid-Corridor Station – City of Industry – Several sites in the City of Industry along 

the Union Pacific Railroad line are under analysis for a Mid-Corridor station along 
alignment F-2. These sites are northwest of the SR 57/SR 60 interchange and 
include the City of Industry Metrolink station. Access to the Mid-Corridor station from 
the SR 60 would be via Brea Canyon Road and Grand Avenue. Access from SR 57 
would be via East Valley Boulevard and Temple. MTA and Foothill Transit operate 
bus fixed route service here. Since the mid-corridor station would function as a 
primary access station for several surrounding communities, sizable demand for 
parking will be needed.  

 
4. Ontario Airport – The Ontario Airport station will function as a multipurpose station 

that serves commute trips to Los Angeles (Central Business District and LAX–El 
Segundo), air passenger trips to LAX, and other trip purposes. Because it is well 
situated to be an intercept point for travelers on the I–10 and I–15, the station will 
generate a high level of peak passenger activity and will require a large amount of 
parking. The majority of this parking demand would be for commuters to Los 
Angeles. If separate boarding areas for commuters and air passengers are 
established, separate parking lots for commuters and air passengers might be 
appropriate. Omnitrans provides bus service in the Ontario area and is planning to 
institute a smart shuttle demonstration service for the area near the airport.  

 
5. Central Riverside – Vicinity of SR 60/SR 91 – Several sites in Riverside near the SR 

60/SR 91 interchange are being analyzed for a MAGLEV station. Riverside Transit 
Agency serves the Riverside area.  

 
6. March Inland Port – A station at March Inland Port will function as the eastern 

terminus of the 131.2 kilometer (82 mile) MAGLEV line.  The station would be 
accessed from the I–215 via Alessandro, Cactus, or Van Buren. As is the case with 
all other MAGLEV stations that will have large numbers of originating trips, smart 
shuttle and feeder bus services would be maximized to lessen auto access trips to 
the station.  The Riverside Transit Agency serves the area surrounding March Inland 
Port. 
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New Feeder Services – Smart Shuttle Case Study Access to Ontario Station 
 
MAGLEV stations on the eastern end of the corridor from the San Gabriel Valley to 
March Inland Port lack the substantial transit infrastructure (background bus line 
density) that exists in Los Angeles. For an investment of the magnitude of MAGLEV, it 
is assumed that agencies, nearby trip generators, and communities would consider 
enhancing feeder services to and from MAGLEV stations. Therefore, additional feeder 
services have been added into the regional travel demand model to support MAGLEV. 
 
To demonstrate how enhanced station access could work to/from a MAGLEV station, a 
smart shuttle case study was conducted for the Ontario Station near Ontario Airport. 
The city of Ontario and Omnitrans, the local transit operator, are already planning a 
smart shuttle operation to serve the airport and surrounding trip generators in advance 
of MAGLEV, beginning operation in 2010. 
 
This service could also serve the New Colony of Ontario, to be built starting in 2002 on 
the old agriculture preserve in the southwestern part of the City of Ontario. The 
balanced community will have about 16,000 completed dwelling units and over 50,000 
people by 2010. (The city of Ontario will approach a population of 200,000 by 2010.) 
Ultimately, the New Colony in the City of Ontario will hold 31,000 dwelling units and 
over 100,000 people.  
 
Four Smart Shuttle Markets  
 
The Ontario Smart Shuttle system will bring a variety of travelers 
to the MAGLEV station adjacent to Ontario Airport. Some will be commuters (traveling 
during peak hours) or visitors (primarily traveling during off-peak hours) going to Los 
Angeles or Riverside for the day. Others will be air passengers flying out of Ontario 
Airport or LAX. Smart Shuttles can also transport residents and visitors around the city 
of Ontario, taking them to the Convention Center, Ontario Mills, the proposed sports 
arena or many other destinations. In addition, Smart Shuttles may also serve portions of 
the cities of Upland, Rancho Cucamonga, and Fontana. 
 
Shuttles may also connect to the California Speedway and the Epicenter Baseball 
Stadium. Table G-18 shows ridership estimates for each market in 2010 and 2020. 
Using clean-fuel vehicles, the system will help many people go where they want without 
having to use cars, and without having to look for a parking place. Ride reservations can 
be conveniently made by telephone or over the Internet. 
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Table G-18 

 Ridership Estimates for Ontario Smart Shuttle  
Typical Weekdays in 2010 and 2020 

Category of Rider  2010 2020 
Commuters to MAGLEV   
   6–9 AM 300 – 550 600 – 800 
   4–7 PM 300 – 550 600 – 800 
Off-peak MAGLEV Riders   
   9 AM – 4 PM and after 7 PM  300 – 500  500 – 700 
Air Passengers to Ontario or MAGLEV   
   6 AM – 10 PM  800 – 1,000  1,100 – 1,500 
Local Community Trips   
   6 AM – 10 PM  300 – 500  500 – 8000 
      Total Trips  1,700 – 2,800  3,000 – 4,100 
 
 
Commuters  
 
Soon after the MAGLEV system opens in the year 2010, planners expect thousands of 
commuters to board the system at the Ontario station every weekday morning. They will 
arrive in a variety of ways. Some will walk from airport terminals. Most will drive and 
park, or be dropped off. Others will take Omnitrans feeder buses to the station. In an 
attempt to lessen automobile traffic impact and lower parking demand, new station 
feeder services in the form of Smart Shuttles can be put into operation. It is estimated 
that a well-planned Smart Shuttle service can attract between 300 and 550 commuters 
destined for the Ontario MAGLEV station each weekday morning. About 200 or so may 
arrive in the busiest hour, between 7:00 AM and 8:00 AM. 
 
Travelers going to the airport by Smart Shuttle can make ride reservations in advance. 
Regular riders can have standing Smart Shuttle reservations, and would only need to 
call the system if they want to make a change.  Others will make reservations by phone 
or over the Internet. Smart Shuttle fares are expected to be similar to or a little more 
than local service on Omnitrans buses. (Omnitrans currently charges $1.00 per ride for 
local service.) Smart Shuttle fares can be charged separately or packaged with the train 
fares. 
 
To keep ride times short, small vehicles could make no more than three or four pick-ups 
per trip. Most pick-ups will be of individuals, although there may be some small group 
loads. Customers may be picked up in front of their houses or at a nearby corners or 
sheltered bus stops. Dispatchers may use computer-assisted dispatch and geographic 
information system software to find the optimum routes for collecting passengers. The 
city may also establish a few centrally-located park and ride lots, where people 
without reservations can fill in the empty seats of passing Smart Shuttles on a space-
available basis. There will be convenient pick-up and drop-off areas for commuters 
getting rides to the lots.  Once on board, riders could use their train passes, fare-debit or 
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credit cards to pay or record their fares. Regular riders will have established accounts 
and receive periodic reports on usage. After the last pick-up, the Smart Shuttle vehicle 
will drive straight to the MAGLEV station, use a special entrance to bypass other 
vehicles waiting to enter the parking lot, and drop off passengers very close to the 
boarding platform. 
 
Coming home, commuters would have several choices. For instance, they can make a 
Smart Shuttle reservation for a specific time or for a specific train. Automatic vehicle 
location equipment on the trains will advise the dispatch center of expected train arrival 
times. Alternatively, riders waiting to board their homebound MAGLEV train can use a 
kiosk in the station to request a ride to their home or final destination. The system will 
determine which train the rider will board and advise dispatch to provide a vehicle at the 
appropriate time. 
 
After alighting from the MAGLEV train at the Ontario station, Smart 
Shuttle passengers will walk to the nearby boarding area. The curb captain will assign 
them to vehicles according to destination, with 7 to 10 passengers per vehicle. The 
drivers, being familiar with the Ontario area, will determine the most efficient route 
based on the destinations of the people on board their vehicle. After a while, patterns 
will develop and regular passengers will be assigned to vehicles parked at designated 
slots in the boarding area. 
 
Air Passengers   
 
Ontario Airport today carries about 7 to 8 million annual passengers. By the year 2010, 
the airport will serve as many as 15 million passengers per year. Today, less than 10 
percent of all air travelers use shuttles or taxis to travel to or from Ontario Airport. In the 
future, with increased passenger volume, a different mix of flights and greater 
congestion in and around the airport, more air passengers will use shuttle services. 
Also, the existence of a convenient Smart Shuttle system may induce more travelers to 
use shuttles to and from the airport. 
 
The shuttle service for air passengers coming to Ontario Airport in 2010 will be similar to 
today’s private airport shuttles in many respects.  Passengers going to Ontario, whether 
destined for Ontario or for LAX, will reserve shuttles by telephone or over the Internet. 
The airport shuttle vehicles will be able to travel further out than vehicles transporting 
commuters and will charge distance-based fares. Vehicles will have room to carry 
luggage and will travel through the airport, dropping off passengers at each terminal. 
After airline check-in, air passengers going to LAX will walk to the nearby MAGLEV 
station and board a train for LAX. Eventually, when there is sufficient demand, express 
trains direct to LAX may be provided. Separate, secure compartments on the train will  
carry the luggage to LAX. 
 
Returning air passengers, whether landing in Ontario or LAX, will have checked their 
luggage through to Ontario. It may be necessary for passengers processing through 
Customs at LAX to claim their luggage and then return it to airport personnel for 
transport to Ontario. Domestic air passengers landing at LAX will leave the airplane, 
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walk through the airport or take a shuttle to the MAGLEV station, board the train, travel 
to Ontario, claim their luggage and go to the shuttle boarding area to catch a shuttle 
home. 

 
Air travelers would be able to reserve shuttle rides in advance by time or in connection 
with a specific flight or train. They will be able to request rides from the boarding 
platform at LAX, although this will not necessarily guarantee them a ride immediately 
upon arrival. Similar to the current practice, shuttle riders will be able to wait at 
designated stops within Ontario Airport and at the Ontario MAGLEV station to get rides 
on a space-available basis. At the MAGLEV station, shuttle passengers will be grouped 
by geographic categories of destinations with the drivers determining the best route. 
 
Local Travelers   
 
The other markets for Smart Shuttle services in Ontario in 2010 will be off-peak 
MAGLEV passengers and local travelers. Off-peak MAGLEV passengers may be going 
to downtown Los Angeles or elsewhere for personal or business trips, to attend special 
events, to shop, etc. Based on output from MAGLEV model runs, between 200 and 400 
of these passengers might be carried to the station on Smart Shuttles between 9:00 AM 
and 3:00 PM, or during the evening. 
 
Currently, the regional transit operator, Omnitrans, provides basic   fixed-route transit 
service in Ontario. Omnitrans has transit hubs at the Ontario Civic Center, Ontario Mills 
and at the airport. Omnitrans’ long-range plans include improving service frequency in 
major east–west corridors in Ontario and beginning Smart Shuttle service in southwest 
Ontario in 2005.  This Smart Shuttle service will connect the New Colony area with the 
three transit hubs. 

 
By 2010 there will be demand for additional transit services between the major traffic 
generators in Ontario: the hotels, the Convention Center, Ontario Mills, the sports 
arena, downtown, and Ontario Airport. There may also be demand for service between 
the residential areas and these attractions. Smart Shuttle vehicles may provide some of 
this service when not in use to and from the MAGLEV station. Service levels will grow 
with demand. 
 
Operations  
 
Given the estimated demand for Smart Shuttle transportation to Ontario Airport and the 
Ontario MAGLEV station, a large fleet of shuttle vehicles (at least 30, plus spares) will 
be required. Commuters alone will need about 14 vehicles to meet peak demands. Air 
passengers will require another 12 vehicles, although peak demand for air passengers 
may fall outside the peak period for commuters. Non-work and local Smart Shuttle 
needs, some of which will coincide with the afternoon peak commute hours, will likely be 
accommodated with a small number of additional vehicles. Table G-19 describes 
estimated operating characteristics and fleet requirements. 
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Table G-19 
 Estimated Operating Characteristics for Ontario Smart Shuttle in Year 2010 

 Commuters Air 
Passengers 

Nonwork 
Travelers 

Residents/ 
Visitors 

Passenger/trip 6 5 4 15 
Trips/hour 1.8 1.0 1.5 2.0 
Passengers per Vehicle Service Hour 10.5 5 6 30.0 
Cost/hour  $     50.00   $      50.00   $   50.00   $    60.00  
Cost/passenger  $       4.76   $      10.00   $    8.33   $      2.00  
Fare  $       1.00   $      10.00   $    2.00   $      1.00  
Subsidy/Passenger  $       3.76   $           -    $    6.33   $      1.00  
PM Peak hour passengers 150 60 20 20 
Fleet requirements (plus spares) 14 12 3 1 
     
Ontario Airport lies in a commercial and industrial area. With few homes nearby, 
commuters can be expected to travel an average of about 9.6 km (6 miles) to reach the 
MAGLEV station. This is a longer transit trip than most current rail commuters make. 
However, the shuttles will offer significant advantages to their riders: shuttle riders will 
have a separate entrance to the station with virtually no waiting time to enter; once 
within the station area, shuttle riders will proceed directly to the boarding area; shuttle 
riders will not wait in a queue to enter the parking lot and will not spend time searching 
for a parking place; and, of course, shuttle riders will not pay to park. 
 
Intelligent transportation systems technologies continue to evolve at a rapid rate. 
Automatic vehicle location systems are in use by many transit systems. Metrolink is 
embarking on a project to equip their trains with automated vehicle locators (AVLs). This 
feature will be accommodated easily on MAGLEV trains. Computer-assisted dispatch 
systems for Smart Shuttles currently exist but have yet to achieve their full potential. 
 
However, the capabilities needed for efficient Smart Shuttle dispatching and operations 
should be in place well before 2010. Travelers may use personal digital assistants, 
pagers or other devices to communicate with the dispatch system and learn more 
precisely when to expect to be picked up. If requested, an automated phone system 
could call travelers when their vehicle is within a few minutes of the pick-up location. 
Vehicle fuel technology is also evolving rapidly. Smart Shuttle vehicles 10 years from 
now will be of a design not yet developed. They may be powered by fuel cells or some 
sort of hybrid-electric engine. Their size depends on expected loads. Commuters will 
not have the patience to wait through many stops, so small vehicles may be best. 
However, if significant numbers of riders use the park and ride lots, larger vehicles may 
be necessary. Air passengers may also be best served by 8 to 10 passenger vehicles. 
Local service will likely attract larger numbers of people per vehicle and may require 17 
to 22 passenger buses. However, service could start with small vehicles and switch to 
larger ones as demand grows.  

 
Smart Shuttle service can be provided by either public or private entities, or some 
combination of both. However, service policies and procedures must to be coordinated. 
A public agency such as the city of Ontario, Omnitrans, or the airport authority would be 
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in the best position to monitor and coordinate services. However, it is not necessary for 
all the service to be provided by the same operator. 

 
 
METHODOLOGIES AND MODELING PROCEDURES 
 
Overview 
 
This section provides detailed information on the methodology and procedures used to 
produce forecasts for ridership and revenues for the California MAGLEV Deployment 
Project Phase I. Information is provided on all modeling programs and procedures, as 
well as modifications to certain model features such as mode choice and networks. 
 
Given the broad nature of travel in the LAX–March Inland Port corridor, a variety of 
forecasting tools were used to forecast ridership and revenue for MAGLEV. Traditional 
resident-based work and nonwork trips were forecast using the new regional travel 
demand model. However, this model does not deal with all travel purposes. To forecast 
air passenger trips, SCAG used the Regional Air Demand Allocation Model (RADAM 
4.2) to determine trips attracted to high-speed modes of travel connecting airports. 
 
Visitor trips to special events and special generators were estimated using corridor 
market research and spreadsheet-based models. Finally, because of its vastly superior 
travel time advantage, reliability, and attractiveness, MAGLEV was to forecast create 
induced demand above and beyond trips accounted for from the above categories. The 
induced demand included trips not previously made by residents of the region but 
forecast to be made simply because the MAGLEV system exists. 
 
Travel forecasts for the LAX–March corridor for commute to work and resident-based 
nonwork trips were made in accordance with FRA guidelines. These FRA requirements 
parallel requirements for major investment studies and include consistency with: 
 

ü Adopted socioeconomic forecasts for the region  
ü Adopted future networks for the region 
ü Accepted modeling practices 
ü Local travel demand forecasting models 

 
 
Regional Travel Demand Model 
 
The new travel model SCAG recently implemented formed the basis for the modeling 
effort. While the model was validated against 1997 conditions and deemed acceptable 
for travel forecasting for the region, the new highway and transit networks for 2020 were 
not available when the 2020 MAGLEV forecasts were made. 
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As an interim measure, the new travel demand models were applied using the previous 
SCAG traffic analysis zone (TAZ) system and transportation networks. The previous 
SCAG zone system included 1,555 TAZs as opposed to 3,217 zones for the revised 
model (3,191 internal zones and 26 external stations). However, since SCAG maintains 
socioeconomic data in a geographic information system (GIS), it was 
possible to aggregate the adopted future population, household, and employment 
forecasts to the 1,555 zone structure. 
 
The new SCAG travel models were developed using best state-of-the-practice travel 
demand modeling techniques. Cross-classification models formed the basis for the trip 
generation models. To provide additional sensitivity and improve trip distribution, trips 
for nine purposes are generated: 
 

ü Home-based work-direct 
ü Home-based work-strategic 
ü Home-based elementary/high school 
ü Home-based college/university 
ü Home-based shop 
ü Home-based social-recreational 
ü Home-based other 
ü Work-based other 
ü Other-based other 

 
Home-based work-direct trips are those trips that go directly between home and work, 
without any intermediate stops. Home-based work-strategic trips are those trips that 
include an intermediate stop, such as to drop off or pick up a passenger. Home-based 
work-direct and home-based work-strategic trips are generated for each of three 
household income groups. Thus, 13 separate trip purposes are carried into the trip 
distribution step of the regional model. 
 
Unlike many four-step models, the new SCAG models apply time-of-day factors as part 
of the trip generation step. Thus, trips for both peak and off-peak purposes are forecast 
for the trip distribution step. This allows trips to be distributed using the travel times that 
are likely to exist during the time when the trips are made; home-based work trips for 
the peak period will travel at slower speeds due to congestion than home-based work 
trips made in off-peak periods. 
 
The new SCAG trip distribution models employ the gravity model form.  Using this 
model form, trips for an interchange are directly proportional to the trip productions and 
trip attractions at the ends of the interchange and inversely proportional to the travel 
impedance for the interchange. In keeping with the “best” state-of-the-practice, home-
based work trips are distributed based on composite impedances for interchanges. The 
composite impedance used is the “logsum” variable, which is the denominator of the 
mode choice model. The logsum variable is sensitive to all transportation options for an 
interchange rather than just auto travel times. Thus, if improved transit services are 
added for an interchange, the composite impedance will be reduced, resulting in 
additional trips on the interchange. 
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The mode choice model also uses best state-of-the-practice techniques. The SCAG 
mode choice model required modification to properly model MAGLEV ridership and is 
discussed in detail in paragraph 5.1.3. Traffic and transit assignment procedures are 
performed using standard modeling practices. The assignments are performed by time-
of-day. 
 
Network Development for the Regional Travel Model 
 
The 2020 roadway and transit networks used for the regional transportation plan (RTP) 
update were available as a basis for the modeling effort. The networks were consistent 
with the 1,555-zone structure and were augmented as necessary to represent the 
various MAGLEV options. 
 
No major changes were made to the 2020 Regional Transportation Plan (RTP98) 
roadway networks for the MAGLEV modeling. These networks already included all of 
the planned and programmed roadway improvements described in Section 3. 
 
Several changes were made to transit networks and network coding techniques. These 
changes were necessary to represent “Smart Shuttle” service and add the MAGLEV 
mode. Table G-20 shows the modes modeled in the original SCAG travel models, the 
modes used in the new SCAG travel models in their 1997 model validation effort, and 
the modes used in the new SCAG travel models (for the MAGLEV ridership forecasts 
using the interim, 1,555-zone structure). As can be seen in Table G-20, two new modes 
were included in the interim models: mode 6 to represent Smart Shuttle access and 
egress and mode 21 to represent MAGLEV. 
 
Smart Shuttle is an itinerary-less, short distance, demand responsive transit service. To 
reflect this in the SCAG model, the mode was modeled as an access/egress mode to 
transit. The service was defined as an annulus around each station location with a 
minimum distance from the station of 0.5 mile, and a maximum distance of 4 miles. 
Since the maximum walk distance to a station is 0.5 mile, Smart Shuttle was not coded 
as a mode competing with walk access. 
 
To represent the correct impedance to the mode choice model, each Smart Shuttle link 
was coded with a composite impedance for a wait time in minutes (Twait), in-vehicle time 
in minutes (Tivtt), and cost in cents (Cost).  
 
These times and costs were converted into impedance “utiles” by making use of the 
definition of the LOS (Level of Service) and the value of time (VoT) variables from the 
mode choice model. In the SCAG mode choice model, each minute of out-of-vehicle 
time (wait time) is counted as 2.5 times more onerous than a minute of in-vehicle time. 
The VoT is one-fourth the average wage rate for the traveler. 



20
01

 R
TP

 ¶
 T

EC
H

NI
C

A
L 

A
PP

EN
D

IX
 

 
 

Ap
pe

nd
ix 

G
 ¶

 M
AG

LE
V 

  
 

  S
ou

th
er

n 
C

al
ifo

rn
ia

 
 A

ss
oc

ia
tio

n 
of

 G
ov

er
nm

en
ts

 
 

 
 

 
G

- 5
0 

Ta
bl

e 
G

-2
0 

Tr
an

si
t M

od
e 

D
ef

in
iti

on
 C

om
pa

ris
on

 
   

   
   

   
   

 "O
ld

" S
C

AG
 M

od
el

   
   

   
   

M
od

e 
# 

   
   

   
   

   
   

   
   

"N
ew

" S
C

AG
 M

od
el

   
   

   
   

   
 M

od
e 

# 
   

   
   

   
   

   
   

   
In

te
rim

 M
AG

LE
V 

M
od

el
   

   
   

   
   

   
   

 M
od

e 
# 

Si
de

 W
al

k 
Li

nk
 (2

-w
ay

)  
   

   
   

   
   

   
   

   
  

1 
Si

de
 W

al
k 

Li
nk

 (2
-w

ay
)  

   
   

   
   

   
   

   
   

   
   

   
   

   
1 

Si
de

 W
al

k 
Li

nk
 (2

-w
ay

)  
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

1 
Au

to
 A

cc
es

s 
Li

nk
 (1

-w
ay

, Z
on

e 
to

 P
N

R
)  

 2
 A

ut
o 

Ac
ce

ss
 L

in
k 

(1
-w

ay
, Z

on
e 

to
 P

N
R

)  
   

   
   

   
 

2 
Au

to
 A

cc
es

s 
Li

nk
 (1

-w
ay

, Z
on

e 
to

 P
N

R
)  

   
   

   
   

   
   

   
 

2 
  W

al
k 

Li
nk

 to
/fr

om
 Z

on
e 

(2
-w

ay
)  

   
   

   
  

3 
W

al
k 

In
gr

es
s 

Li
nk

 (1
-w

ay
, Z

on
e 

to
 T

ra
ns

it 
N

et
w

or
k)

   
  

3 
W

al
k 

In
gr

es
s 

Li
nk

 (1
-w

ay
, Z

on
e 

to
 T

ra
ns

it 
N

et
w

or
k)

   
   

3 

 
 

W
al

k 
- P

N
R

 to
 T

ra
ns

it 
(1

-w
ay

)  
   

   
   

   
   

   
   

   
   

 
4 

W
al

k 
- P

N
R

 to
/fr

om
 T

ra
ns

it 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 
4 

 
 

W
al

k 
Eg

re
ss

 L
in

k 
(1

-w
ay

, T
ra

ns
it 

N
et

w
or

k 
Zo

ne
)  

5 
W

al
k 

Eg
re

ss
 L

in
k 

(1
-w

ay
, T

ra
ns

it 
N

et
w

or
k 

Zo
ne

)  
   

   
  

5 
 

 
 

 S
m

ar
t S

hu
ttl

e 
Ac

ce
ss

 L
in

k 
(2

-w
ay

, d
iff

er
en

t i
m

pe
da

nc
es

) 
6 

  M
TA

 L
oc

al
 B

us
 

4 
M

TA
 L

oc
al

 B
us

 
11

 M
TA

 L
oc

al
 B

us
 

11
 

  O
th

er
 M

un
i L

oc
al

 B
us

 
5 

LA
 C

ou
nt

y 
Lo

ca
l B

us
 

LA
 C

ou
nt

y 
Lo

ca
l a

nd
 S

hu
ttl

e 
Bu

s 
LA

 C
ou

nt
y 

Lo
ca

l B
us

 

16
 

17
 

18
 LA

 C
ou

nt
y 

Lo
ca

l B
us

 
LA

 C
ou

nt
y 

Lo
ca

l a
nd

 S
hu

ttl
e 

Bu
s 

LA
 C

ou
nt

y 
Lo

ca
l B

us
 

16
 

16
 

16
 

Ex
pr

es
s 

Bu
s 

(A
ll 

O
pe

ra
to

rs
) 

6 
M

TA
 E

xp
re

ss
 B

us
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

LA
 C

ou
nt

y 
Ex

pr
es

s 
Bu

s 
LA

 C
ou

nt
y 

Lo
ca

l B
us

 
Al

l N
on

-L
A 

C
ou

nt
y 

Ex
pr

es
s 

Bu
s 

12
 

14
 

15
 

20
 M

TA
 E

xp
re

ss
 B

us
 

LA
 C

ou
nt

y 
Ex

pr
es

s 
Bu

s 
LA

 C
ou

nt
y 

Lo
ca

l B
us

 
Al

l N
on

-L
A 

C
ou

nt
y 

Ex
pr

es
s 

Bu
s 

12
 

14
 

15
 

20
 

O
C

TA
 L

oc
al

 B
us

 
7 

Al
l N

on
-L

A 
C

ou
nt

y 
Lo

ca
l B

us
 

19
 A

ll 
N

on
-L

A 
C

ou
nt

y 
Lo

ca
l B

us
 

19
 

R
ai

l (
M

et
ro

 R
ai

l, 
M

et
ro

lin
k)

 
8 

M
et

ro
lin

k 
R

ai
l 

U
rb

an
 R

ai
l (

M
TA

 M
et

ro
 R

ai
l) 

10
 

13
 M

et
ro

lin
k 

R
ai

l 
U

rb
an

 R
ai

l (
M

TA
 M

et
ro

 R
ai

l) 
10

 
13

 
M

AG
LE

V 
9 

 
 M

AG
LE

V 
21

 



2001 RTP ¶ TECHNICAL APPENDIX  Appendix G ¶ MAGLEV 
 

  
  Southern California 
 Association of Governments G-51 

 
Auto travel times between the station and each zone within the Smart Shuttle service 
annulus were determined and used as bases for determining Smart Shuttle in-vehicle 
travel times. Since Smart Shuttles might not offer direct service from a zone to the 
station serving the zone (e.g., they might stop to pick up an additional passenger), in-
vehicle times were factored by 1.4. Remembering that there 100 cents/dollar, and 60 
minutes/hour, impedance utiles were posted on each Smart Shuttle link as equivalent 
walk time using the formula: 
 
WalkTime  = [(Twait*2.5)+(Tivtt*1.4)+(Cost/100) /(VoT/60)]/2.5 

       =[(Twait*2.5)+(Tivtt*1.4)+(Cost/100) / 
{[Income/(4*2080)]/60}/2.5 
=[(Twait*2.5)+(Tivtt*1.4)+(Cost*4992/Income)]/2.5 

 
Assuming a cost of 50 cents for the trip (1989 dollars) and an average wait of 5 minutes, 
this yields: 
 
WalkTime  = [(12.5)+(Tivtt*1.4)+(249600/Income)]/2.5 

=5+(Tivtt*0.56)+(99840/Income) 
 
Since the Smart Shuttle access/egress links are modeled as walk links, the path-builder 
weights them by a factor of 2.5. Thus, the posted “walk time” for Smart Shuttle 
impedance was divided by 2.5 before posting the value on each link. 
 
Fare Structure 
 
The base fare policy for the EA alignment is shown in Table G-21. This base fare policy, 
a $10 boarding fare with a $4 zone fare for the peak period, and $6 boarding fare with a 
$3 zone fare for the off-peak period, was used as the fare policy for all alternative 
alignment runs. 
 
For the travel forecasts, fares were discounted to account for passes, multi-ride tickets, 
and employer subsidies of employer fares. The discounts were based on the current 
Metrolink system discounts and employer subsidies reported by current Metrolink riders. 
These discounts were 33 percent for the peak period and 20 percent for the off-peak 
period (i.e., base peak period fares were multiplied by 0.67 and off-peak period fares 
were multiplied by 0.80). 
 
In addition to the various discounts, fares were converted from 1997 dollars to 1989 
dollars based on the ratio of the Consumer Price Indices for those two years, 1.247 (i.e., 
fares in 1997 dollars were divided by 1.247 to represent fares in 1989 dollars). Based 
on the discounts and conversion to 1989 dollars, the base peak period boarding fare 
was $5.37 and the zone fare was $2.15; the base off-peak period boarding fare was 
$3.85 and the zone fare was $1.92.  
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Metrolink, express bus, and local bus fares were modeled in accordance with the 
current fare structure. The current fare structure is assumed to remain intact in 2020. 
The peak Metrolink boarding fare in 1989 dollars was $1.94 and zone fares varied from  

Table G-21 
MAGLEV Fare Structure – Base EA Alignment 

(in 1997 Dollars) 
 Peak Off-Peak 
Base Fare for Initial Boarding $10.00 $6.00 
   
 Station-to-Station Zone Fare 

Station Peak Off-Peak 
LAX $4.00 $3.00 
Union Station $4.00 $3.00 
City of Industry $4.00 $3.00 
Ontario $4.00 $3.00 
Riverside $4.00 $3.00 
March Inland Port $0.00 $0.00 
   
 

PEAK PASSENGER FARES 
In 1997 Dollars 
EA Alignment 

Peak March 
Inland 
Port 

Riverside Ontario City of 
Industry 

Union 
Station 

LAX 

LAX $26.00  $26.00  $22.00  $18.00  $14.00   X  
Union Station $22.00  $22.00 $18.00  $14.00   X  $14.00  
City of Industry $18.00  $18.00  $14.00   X  $14.00  $18.00  
Ontario $14.00  $14.00   X   $   14.00  $   18.00  $   22.00 
Riverside $10.00   X  $14.00  $   18.00  $   22.00  $   26.00 
March Inland Port  X  $10.00   14.00  $   18.00  $   22.00  $   26.00 
 

OFF-PEAK PASSENGER FARES 
In 1997 Dollars 
EA Alignment 

Peak March Inland 
Port 

Riverside Ontario City of 
Industry 

Union 
Station 

LAX 

LAX $18.00  $18.00  $15.00  $12.00  $9.00   X  
Union Station $15.00  $15.00  $12.00  $9.00   X  $9.00  
City of Industry $12.00  $12.00  $9.00   X  $9.00  $12.00  
Ontario $9.00  $9.00   X  $9.00 $12.00 $15.00 
Riverside $6.00   X  $9.00  $12.00 $15.00 $18.00 
March Inland Port  X  $6.00 $9.00 $12.00 $15.00 $18.00 
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$0.54 to $3.24. The peak period boarding fare for express buses was $0.66 and the 
boarding fare for local buses was $0.37. No zone fares were charged for express and 
local buses. 
 
Table G-21 compares fares for MAGLEV and Metrolink for two interchanges. As can be 
seen in the table, the based MAGLEV fares were roughly 2.5 to 3 times the Metrolink 
fares for an interchange. 
 
Table G-21 

Comparison of Example MAGLEV and Metrolink Fares 
In 1989 Dollars 

Interchange MAGLEV Fare Metrolink Fare 
Riverside to Union Station $11.82 $ 4.84 
City of Industry to Union Station $ 7.52 $ 2.67 
 
 
 
Mode Choice Model Structure 
 
The proper modeling of MAGLEV ridership in an urban setting such as the Los Angeles 
region provided a distinct challenge. The recently developed SCAG mode choice 
models employ many of the “best” state-of- the-practice techniques used in the standard 
“four-step” travel modeling process. However, since the SCAG travel data collection and 
model development processes could not, obviously, take into account the effects of 
MAGLEV on travel in the region, the models required modification to account for this 
new travel mode. 
 
Reasonable forecasts of future MAGLEV ridership are most impacted by the regional 
mode choice model. The SCAG mode choice models represent “best” state-of-the-
practice mode choice modeling techniques and were estimated using data collected as 
part of a regional travel survey conducted in 1991. Two different model forms, 
multinomial logit and nested logit, have been used for the mode choice models by trip 
purpose as follows: 
 

ü Home-based work–nested logit 
ü Home-based school–nested logit 
ü Home-based other–nested logit 
ü Work-based other–multinomial logit 
ü Other-based other–nested logit 

 
Nested logit models represent the current best state-of-the-practice for mode choice 
modeling and multinomial logit models are still considered “good” modeling practice. 
 
Nested logit mode choice models offer an improvement over multinomial logit models. 
Multinomial logit models assume equally competing alternatives that allow shifting of 
trips to and from other modes in proportion to the initial estimates of those modes. A 
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common problem that results from this proportional shifting is the violation of the 
Independence of Irrelevant Alternatives (IIA) axiom. Specifically, if an irrelevant 
alternative such as a “red” bus is introduced on an interchange served by blue buses 
and autos, the red bus will shift riders proportionately from both the blue buses and the 
auto. 
 
Nested logit models account for other than equal (or proportional) competition among 
modes. For example, the structure for the SCAG home-based work mode choice model 
(Figure G-4) assumes that modes and submodes are distinctly different types of 
alternatives that present distinct choices to travelers. Within each nest, the model 
operates on the modes included in the nest as a multinomial logit model. Likewise, the 
model operates on nests included at a specific nesting level as a multinomial logit 
model. However, the competition between modes included in different nests or nesting 
levels is not in proportion to the initial estimates of the mode shares. 
 
As a result, an important departure from multinomial logit models is that lower level 
choices are more elastic than they would be in a multinomial logit model. Using the “red  
Figure G- 1 
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bus, blue bus” example from above, the nested logit structure would cause the new red 
bus to shift proportionately more riders from blue buses than from autos (assuming that 
the red bus would be entered as a new mode at the same level as the blue bus). Some 
riders would be shifted from autos to transit (red buses and blue buses, combined) due 
to service improvements, but the major shifts in mode use would be between competing 
submodes (red buses and blue buses). In application, utilities are estimated at the 
bottom levels first and passed up through the nesting structure. When this is complete, 
the probabilities are estimated from the top of the structure down. Composite utilities are 
passed upward through the use of “logsum” variables. These composite utilities are the 
natural logarithms of the denominators of the logit model.  
 
The nesting coefficient is a calibrated value that lies in the range of 0 to 1. A value of 1 
implies that the modes are completely different and that the nesting is not necessary 
(the modes should compete at a higher level in the nesting structure). A value of 0 
implies that the modes are complete substitutes for each other. In practice, if a nested 
mode choice model was rigorously estimated using the red bus, blue bus example from 
above, the nesting coefficient for the red bus, blue bus nest should be found to be 0, 
since there would be no real difference between the buses. 
 
While the existing SCAG mode choice models were rigorously estimated, they had to be 
modified to provide forecasts of MAGLEV ridership. The proper nesting structure for 
including MAGLEV in the SCAG regional mode choice models was a question that had 
to be answered before “investment grade” travel forecasts could be made. Three 
options were identified: 
 
ü Option 1. Include MAGLEV and Express (Premium) transit as submodes under a 

premium transit mode (Figure 5-6?). Under this scenario, MAGLEV riders would 
be drawn first and foremost from other express transit modes, secondarily from 
local transit modes, and thirdly from other nontransit modes. 

 
ü Option 2. Include MAGLEV as a separate mode under transit (Figure 5-7?). 

Under this option, MAGLEV would be modeled as a transit submode in the same 
manner as express transit (such as Metrolink) and local bus service. Under this 
scenario, MAGLEV riders would be drawn first and foremost from other transit 
modes, and secondarily from nontransit modes. 

 
ü Option 3. Include MAGLEV as a separate motorized mode at the same level as 

transit, shared ride, auto passenger, and drive alone (Figure 5- 8?). In this 
scenario, MAGLEV riders would be drawn proportionately from transit, shared 
ride auto, auto passenger, and auto modes. 

 
The Option 1 structure suggests that MAGLEV is simply another fixed guideway transit 
mode. It would be perceived by travelers to be transit with simply different operating 
characteristics—higher travel speeds and fewer transit stops. If this is, in fact, the way 
travelers perceive MAGLEV, the Option 1 structure is the proper structure for reducing 
the IIA problem. 
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The Option 3 structure suggests that MAGLEV is so drastically different from what is 
currently perceived as transit (or shared ride, auto driver, or auto passenger) that it is 
not even considered as a subset of that mode. The Option 2 structure suggests that, 
while MAGLEV would be perceived as a transit submode, it would be perceived as 
being different from current express or local transit modes. 
 
The Option 1 nesting structure was the original structure suggested in the proposed 
work program for the MAGLEV study. However, the Metrolink and employee-based 
revealed and stated preference surveys provided an indication that Option 3 might be a 
better mode choice model structure. 
 
Specifically, most Metrolink riders indicated that their previous mode for the trip was 
auto, not other transit. On the other hand, in the employee survey, many auto users and 
local or express bus users indicated that they would not switch modes under the various 
stated preference scenarios. 
 
In order to obtain information on the best nesting structure, the stated preference data 
from the Metrolink and employee surveys were used to develop two ALOGIT 1 model 
estimation data sets. These data sets were used to test the three nesting structures 
along with a multinomial structure for the mode choice model. The alternative nesting 
structures were tested using each data set to ensure that consistent results would be 
obtained. In the primary tests, model coefficients were constrained to those used for the 
new SCAG home-based work mode choice model. The only coefficients that were not 
constrained within the ALOGIT runs were the alternative specific constants and the 
nesting coefficients. 
 
The results suggested that Option 3 is the best nesting structure. ALOGIT was able to 
estimate model constants for the multinomial and Option 3 mode choice model 
structures. Based on log-likelihood values output as part of the model summaries, the 
Option 3 model was substantially better than the multinomial model. ALOGIT was not 
able to estimate models for either the Option 1 or Option 2 nesting structures.  
 
Consistent results were obtained for both model estimation data sets.  It should be 
noted that conclusions drawn from the statistical analyses were not completely 
conclusive. For both model estimation data sets, the models with the coefficients 
constrained to the SCAG model coefficients were inferior to models that included only 
alternative specific constants (this information is a standard output of ALOGIT). While 
this result was somewhat disconcerting, it was probably more a function of the Metrolink 
and employee surveys and the processing of the stated preference data from those 
surveys (to create the estimation data sets) than error in the specification of the regional 
models. To test this hypothesis, the models were run in an unconstrained manner. 
Simplified models based only on the level of service (LOS) variables and constants 
were specified. The level of service variable in the SCAG mode choice model is 
estimated as follows: 
 

LOS = (IVTT + 2.5 * OVTT + Cost/VOT) 
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where: 
 

IVTT is in-vehicle travel time 
OVTT is out-of-vehicle travel time 
Cost is the travel cost 
VOT is the value of time. 

 
For the three income groups, the following values of time resulted for the midpoints of 
the income groups (in 1989 dollars): 
 

Low: $1.34/hour 
Middle: $4.25/hour 
High: $10.25/hour 

 
The above values of time were estimated as 25 percent of the average annual incomes 
divided by 2080.  
 
To test the hypothesis that the processing of the stated preference data was causing 
the fully specified model to be inferior to a model with only alternative specific constants, 
ALOGIT was allowed to estimate the coefficients for the LOS variables and along with 
the constants and nesting coefficients. In this test, the fully estimated models were 
better than the models based only on alternative specific constants. Again, the 
only nested structure that could be estimated was the Option 3 structure; Option 1 and 
Option 2 structures failed in the estimation process. 
 
The Option 3 structure nesting coefficient was almost 1.0 and the log-likelihood ratio for 
the Option 3 model was virtually identical to the multinomial structure. These results 
underscored those from the original model structure testing, specifically, that MAGLEV 
would be perceived to be a separate mode from transit. 
 
The Drive to MAGLEV and Drive to Premium Transit alternative specific model 
constants from the constrained estimation are shown in Table G-23 for each of the 
estimation data sets. As can be seen, the MAGLEV constant is 15 percent to 24 percent 
greater than the Premium Transit model constants. Based on these results, it is 
suggested that the MAGLEV specific constants be set so that they are 20 percent 
“better” than the premium transit alternative specific constants. Table G-24 shows the 
calibrated premium transit alternative specific constants and the suggested MAGLEV 
alternative specific constants for the region. 
 
Table G-23 

Estimated Alternative Specific Constants 
Calibration Data Set Premium Transit MAGLEV Difference Percent Difference 

Set 1 35.60 41.10 5.50 15.4% 

Set 2 25.44 31.67 6.23 24.5% 
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Table G-24 
Summary of Estimated, Calibrated, and Recommended Alternative 

Specific Constants 
Mode Original  Validated Constant  Recommended  

 CSI    Constant  
 Estimate Peak Off-Peak  Peak  Off-Peak 

Non-Motorized  0.9057 0.8249 0.9089   
Drive Alone  –  –  –  –  – 
Auto Passenger -2.737 -3.104 -3.0824   
Shared Ride 2 -3.389 -3.3921 -3.3688   
Shared Ride 3+ -5.374 -5.5863 -5.5483   
Walk-Local  -2.375 +1.6043 +1.5859   
Drive-Local  -3.138 -2.2092 -1.7443 Same as Validated Same as Validated 
Walk-Express  -5.765 -2.8273 -3.1704   
Drive-Express -5.446 -2.3297 -2.5687   
Walk-MAGLEV  N/A N/A N/A -2.35608 -2.642 
Drive-MAGLEV  N/A N/A N/A -1.94142 -2.14058 
 
 
The model coefficients for the level of service variable in the SCAG home-based mode 
choice model are as follows: 
 
  Low: -0.0165 

Middle: -0.0210 
High: -0.0373 

 
If the above information is used to decompose the level of service coefficient and 
variable (shown previously) into component parts, the following utility equation 
fragments result for the midpoints of the income ranges: 
 

Model Coefficients  
Income Group IVTT (per minute) OVTT (per minute) Cost (per cent) 

Low -0.0165 -0.0413 -0.007389 

Middle -0.0210 -0.0525 -0.002965 
High -0.0373 -0.0933 -0.000725 
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The above coefficients are all at the lowest level of the nesting structure.  Based on the 
coefficients shown above, the equivalent “minutes saved” and “cost saved” for the 
improvements in the model constants for MAGLEV are shown in Table G-25. 
 
Table G-25 

 Equivalent Savings from Differences in Alternative Specific Constants 
 Equivalent Savings in  

Time 
of Day 

Mode 
Comparison 

Constant 
Difference 

Income 
Group 

LOS IVTT 
(minutes) 

OVTT 
(minutes) 

 Cost 
(cents) 

Peak Walk to  0.4712 Low 28.56 28.56 11.41 63.8 
 Express vs.   Middle 22.44 22.44 8.98 158.9 
 Walk to   High 12.63 12.63 5.05 215.8 
 MAGLEV       
        

Peak Drive to 0.38828 Low 23.53 23.53 9.40 52.60 
 Express vs.  Middle 18.49 18.49 7.40 131.0 
 Drive to  High 10.41 10.41 4.16 177.80 
 MAGLEV       
        

Off-Peak Walk to 0.5284 Low 32.02 32.02 12.79 71.52 
 Express vs.  Middle 25.16 25.16 10.06 178.23 
 Walk to  High 14.17 14.17 5.66 242.01 
 MAGLEV       
        

Off-Peak Drive to 0.42812 Low 25.95 25.95 10.37 57.95 
 Express vs.  Middle 20.39 20.39 8.15 144.41 
 Drive to MAGLEV  High 11.48 11.48 4.59 196.08 

 
An alternative approach for specifying alternative specific constants is to assume a 
reasonable equivalent time savings (or cost savings) represented by the mode at a 
point of indifference in terms of all other travel impedances. In other words, suppose a 
traveler was standing on a transit platform with two alternative modes such as Metrolink 
and MAGLEV on either side of the platform. Furthermore, both modes would provide 
exactly the same travel time to a destination at the same cost. Such a point would be 
the point of indifference. If there were no mode bias, the traveler would be equally likely 
to use either mode. However, if there were a mode bias, it might be expressed as the 
traveler perceiving a time (or cost savings) on one of the modes. For example, if the 
difference between the express constants and the MAGLEV constants were to 
represent an eight-minute time savings, the differences in the constants by income level 
would be as follows: 
 

Low 0.132 
Middle 0.168 
High 0.298 

 
The recommended differences between MAGLEV and express transit alternative 
specific constants shown in Table G-25 might seem large when compared to the 
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equivalent constant differences for the suggested eight minutes of equivalent time 
savings. However, the recommended changes to the MAGLEV constants are moderate 
compared to the travel time savings implied by differences between the other model 
constants. For example, without a prior knowledge of the model constants, it might 
seem reasonable to suggest that the difference between the constants for 2 and 3+ 
person carpools, or between the constants for walk to express and auto to express 
should also be equivalent to eight minutes of savings. 
 
However, as can be seen in Table G-26, the equivalent time savings implied by the 
calibrated constants are substantially greater. The implied time savings for the 
differences between the walk to express and auto to express are about equal to the 
magnitudes of the differences suggested between the MAGLEV and express transit 
constants. The differences between the 2 and 3+ person autos are about 4.6 times the 
differences between the walk and auto to express modes. Thus, when taken in context, 
the alternative specific constants recommended for MAGLEV are very reasonable in 
comparison to the alternative specific constants for express transit. 
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Table G-26 

Equivalent Time Values of Differences in Calibrated 
Alternative Specific Constants 

 Peak Equivalent Time Values (minutes) 
Mode Constant Low 

Income  
Middle 
Income  

High 
Income 

Shared Ride 2 -3.3921    
Shared Ride 3+  -5.5863    
Difference -2.1942 133 104 59 
Walk to express  -2.8273    
Auto to express  -2.3297    
Difference  -0.4976 30 24 13 
 
 
Similar adjustments to nesting structures and mode choice model alternative specific 
constants were made for the other trip purposes. Table G-27 summarizes the express 
and MAGLEV constants for the non-work trip purposes. Since express transit was not 
considered a viable mode for home-based school trips (elementary and high school, not 
university), MAGLEV was not considered a viable mode for those trips, either. 
 
Peer Review Panel Comments 
 
Review of modeling procedures and results by a panel of experts (see Appendix A of 
the full MAGLEV Report) familiar with the region, travel demand forecasting, and/or 
high-speed rail was part of the quality control/quality assurance procedures used for the 
study. The peer review panel provided numerous useful comments regarding the 
modeling process and procedures that resulted in changes to the modeling process.  
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Table G-27 

Mode Choice Constants for Nonwork Trip Purposes 
Purpose  Mode  Constants 

  Peak  Off-Peak 
Home-Based Other NonMotorized  -0.551 -0.7966 

 Drive Alone  0 0 
 Auto Passenger  -0.6598 -0.7821 
 Shared Ride 2  -1.1763 -1.1903 
 Shared Ride 3+ -2.6394 -2.847 
 Transit: Walk -Local 0.0298 -32255 
 Transit: Walk -Express  -1.9292 -1.3211 
 Transit: Auto - Local  -6.1037 -6.2339 
 Transit: Auto - Express -2.9037 -2.4738 
 MAGLEV- Walk  -1.60767 -1.10092 
 MAGLEV-Auto  -2.41975 -2.0615 

    
Home-Based School NonMotorized 3.1 1.8359 

 Auto Passenger 0 0 
 School Bus  1.2301 0.5602 
 Transit: Walk -Local  5.8056 1.2729 
 Transit: Auto - Local  0.5395 -2.4676 
 MAGLEV-Walk  Not available Not available 
 MAGLEV-Auto  Not available Not available 

    
Other-Based Other NonMotorized -1.5101 -1.4845 

 Drive Alone 0 0 
 Auto Passenger -0.7551 -0.9354 
 Shared Ride 2  -2.1894 -2.2576 
 Shared Ride 3+  -2.7888 -3.0037 
 Transit: Walk -5.3076 -4.5366 
 MAGLEV- Walk  -4.423 -3.7805 

    
Work-Based Other NonMotorized  -1.9969 -1.0265 

 Drive Alone 0 0 
 Auto Passenger  -2.0988 -1.4292 
 Shared Ride 2  -2.6163 -2.1008 
 Shared Ride 3+  -3.7141 -2.89 
 Transit: Walk  -4.9721 -5.2172 
 Transit: Auto  -6.611 -8.4514 
 MAGLEV- Walk  -4.14342 -4.34767 
 MAGLEV-Auto  -5.50917 -7.04283 
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YEAR 2020 FORECASTS OF RIDERSHIP AND REVENUES 
 
Overview 
 
The Phase I ridership forecasts for the various alignments and station options range 
from 56,000 to 99,000 daily boardings for a year 2020 horizon timeline. Forecasts were 
performed for a wide variety of alignment and station options and for a range of 
headways, fare levels and service options. In addition, forecasts were produced under a 
number of different model assumptions to test the full effect of MAGLEV on competing 
modes and for market penetration. A series of forecasts were done with the existing 
regional mode choice model structure. A second round of forecasts was produced using 
a new mode choice structure, described in Section 5, that is based on MAGLEV market 
research. It allowed MAGLEV to more directly compete with automobile travel and 
produces slightly higher forecasts for year 2020. 
 
Patronage Forecasts for Alternatives 
 
As described in Section 5, the regional travel demand model maintained by SCAG has 
been used to produce MAGLEV patronage forecasts for residents of the region. As with 
any forecasting effort, there was some uncertainty associated with the 2020 travel 
forecasts for MAGLEV. To bound this uncertainty, two alternative travel forecasts were 
prepared for each MAGLEV alternative. The first travel forecast assumed that the high-
speed MAGLEV line was an express transit mode. This approach assumed that express 
bus on a busway, Metrolink commuter rail and Metrorail, and MAGLEV are all the same 
generic mode: fixed guideway transit with limited stops at designated stations. This 
approach assumes that the only differences affecting passenger use can be described 
by operating characteristics (i.e., travel speeds, headways, and stop locations) and 
fares. The first travel forecast provided a lower bound on MAGLEV ridership for each 
alignment alternative. 
 
The second travel forecast employed the mode choice component modified to include 
MAGLEV as a specific travel mode.  This modeling approach assumed that MAGLEV 
was sufficiently different from any existing transit mode to consider it to be a new 
nontransit mode. The second travel forecast provided an upper bound on MAGLEV 
ridership for each alignment alternative.  
 
Table G-28 summarizes the specific assumptions and changes to the modeling process 
and programs used in producing the 2020 MAGLEV travel forecasts. 
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Table G-28 

Assumptions and Changes to Regional Modeling Process for 2020 Forecasts 
Model Component Assumption of Change 

Trip Generation 

¶ 2020 socioeconomic and demographic 
data used for 2020 RTP formed basis 
for trip generation 

 
¶ 2020 data aggregated to 1,555 zone 

structure 
 

Trip Distribution 

¶ MAGLEV added as a travel option 
affecting trip distribution (through 
composite impedance measure) for 
home-based work 

 
¶ Trip distribution for other trip purposes 

based on assigned 2020 travel speeds 
(consistent with process used for 2020 
RTP) 

Mode Choice 

¶ Two projections performed for each 
alternative: 

- A projection using the original mode 
choice model structure and assuming 
that MAGLEV is simply another 
express transit line 

- A projection using the revised mode 
choice model structure that includes 
MAGLEV as a separate mode from 
“transit” 

 

Time-of-Day of Travel 
¶ No changes from regional travel 

demand modeling process used for 
2020 RTP. 

Trip Assignment 

¶ Consistent with assignment process 
used for 2020 RTP using MAGLEV as 
an “express transit” line or a separate 
mode, depending on mode choice 
modeling option employed 
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Trip Distribution Impacts 
 
The new SCAG regional travel models employ best state-of-the-practice techniques for 
trip distribution, specifically, the use of the logsum variable from mode choice to 
represent travel impedance for interchanges. The logsum variable is the denominator of 
the logit equation and, thus, represents the contribution of all travel modes to the 
accessibility between zones. The use of the logsum solves the problem of trip 
distribution not being sensitive to the addition of major new transit systems such as a 
new rail line or MAGLEV line. Based on previous travel modeling practices where trip 
distribution is based on roadway impedances only, the addition of such a new major 
transportation facility has only minor, indirect impact on trip distribution through changes 
in travel speeds on the roadway network. 
 
This best state-of-the-practice technique is used for home-based work trip distribution; 
trip distributions for the home-based school, home-based other, work-based other, and 
other-based other trip purposes employ the prior state-of-the-practice techniques. 
 
The use of a composite impedance variable such as the logsum variable, adds a logical 
consistency to the trip distribution process: If a significant proportion of the travelers on 
an interchange use a mode other than auto, their impedance on the interchange should 
be represented by that mode, not auto. However, while the use of composite impedance 
provides a logical consistency to the process, it complicates the analysis of the 
impacts of a new transportation facility. This complication occurs since the addition of a 
new facility affects not only mode choice, but also the number of travelers with that 
choice.  
 
Since the transportation system for a region is a closed system, any increases in the 
number of trips on one interchange will cause a decrease in the numbers of trips on one 
or more other interchanges. Thus, when a new facility is added, the use of that facility 
increases more than what might be expected due to simple mode shifts since there will 
be more travel on the interchanges served by the facility. Conversely, travel on other, 
seemingly unrelated facilities will decrease simply since there are fewer trips on the  
interchange (mode shares should remain similar, but trips decrease). 
 
Table G-29 shows the effects of the MAGLEV system on trip distribution. It summarizes 
linked trips from the corridor to other locations in the corridor. The corridor for this 
summary was defined as the area connected by auto access to the MAGLEV stations. 
The specific corridor districts were defined starting with the LAX station and moving 
eastward. Any zones not assigned to a station more westward on the MAGLEV line 
were assigned to each station as long as they were within the drive access-shed of the 
station. Thus, the corridor is coarsely defined and trips to a district within the corridor 
might not actually be within walk egress distances of a MAGLEV station. 
 
As can be seen in Table G-29, the impact of the MAGLEV line and the nesting structure 
on trip distribution is substantial. For peak period home-based work trips, the MAGLEV 
substantially increases the number of trips from the corridor to the CBD/Central Area 
when the new nesting structure is used. Since the system is a closed system, corridor 
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trips to other (non-CBD) locations in the corridor decrease. For off-peak period trips, 
there tends to be a decrease in the number of intracorridor trips even though the 
MAGLEV system has been added. While this change was somewhat unexpected, it 
could be a result of the interactions of roadway speeds with the trip distribution. 
 
That trips to the CBD and LAX areas decreased for a number of the alternatives when 
the original nesting structure was used suggests that the addition of the MAGLEV line 
reduced the service provided in the corridor. In the original nesting structure, the 
determination of express transit or MAGLEV for each interchange was made based on 
the total travel time. However, the mode choice model included fare in the determination 
of the logsum variable for trip distribution. 
 
Since modeled MAGLEV fares were substantially higher than Metrolink fares, the 
modeled accessibility for some interchanges that used MAGLEV decreased in 
comparison to the no project alternative. This result is counterintuitive and shows that 
simply using the original SCAG nesting structure to model MAGLEV produces some 
undesirable results. While the trip distribution using the new nesting structure is, 
possibly, overly sensitive to the MAGLEV line, the results are generally as should be 
expected. 
 
In past studies, the analysis difficulties caused by allowing trip tables to vary by 
alternative (due to different modal alternatives and roadway network speeds) were 
avoided by fixing the trip tables used for analysis. Trip tables used for analyses of all 
alternatives were typically the trip tables forecast using the TSM network alternative. 
This allowed the mode choice impacts of the transportation alternative to be isolated. 
For the MAGLEV study, such an approach has been used to further understand the 
projected ridership on the MAGLEV system by using the trip tables resulting from the 
no-build alternative as the basis for the estimation of trips for two of the MAGLEV 
alternatives.
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Linked Trips by Mode 
 
Linked trips by mode provide a measure of the overall effectiveness of a mode in 
serving regional travel. Linked trips represent travel from each origin to each 
destination. Since several modes can be used on such a trip, a modal hierarchy is used 
to determine the primary mode. For example, for a trip from Burbank to LAX, a traveler 
might walk to a local bus stop, ride a local bus to a Metrolink station, ride Metrolink to 
Union Station, ride the MAGLEV to LAX, and walk to their final destination. While such 
a trip would use a number of modes, it would be considered a MAGLEV trip. Boardings 
by mode, or unlinked trips, are summarized in a subsequent section. The linked trip 
example described above would result in one boarding on local transit (local bus), one 
boarding on express transit (Metrolink), and one boarding on MAGLEV. 
 
Table G-30 summarizes linked trips by express transit and MAGLEV modes for each of 
the alternatives. Forecasts for both the original and the revised mode choice models are 
shown. For the original mode choice model structure, where MAGLEV is considered an 
express transit mode (designated “Original Nesting” in Table G-30), it is impossible to 
summarize MAGLEV trips separately from express transit trips. Thus, when comparing 
forecasts from the revised mode choice model (designated “Revised Nesting” in Table 
G-30) with the original mode choice model, the express transit and MAGLEV trips 
should be combined. As can be seen in Table G-30, the number of daily linked trips on 
express transit modes in the region (including MAGLEV) varies between about 269,800 
for Alternative 4 and about 278,500 for Alternative 2, based on the original mode choice 
model structure. The daily linked trips on express transit are forecast to be between 
314,800 for Alternative 3 and 336,800 for Alternative 5 using the revised model 
structure.  
 
As can be seen from these results, the original nesting structure suggests that the 
increased speed of the MAGLEV will not provide sufficient total savings (travel time and 
access time) to overcome the increased cost represented by the base fare structure. 
The result would be a loss of riders on the combined express transit/MAGLEV mode. 
While the MAGLEV would attract significant numbers of riders (see Sections 6.1.4 and 
6.1.5), the net loss in total express transit ridership is illogical and shows that simply 
using the original nesting structure for the model is incorrect. There would be no reason 
for travelers to quit riding existing express transit modes in the corridor simply because 
MAGLEV was added at a higher fare. These results also suggest that the original base 
fare structure for MAGLEV was too high. 
 
 
The revised mode choice nesting structure provides a substantially different picture of 
the future. Specifically, MAGLEV would attract substantial numbers of “new” trips from 
other, nontransit modes. Using the year 2020 No Project alternative, Alternative 1, as a 
base, Alternative 3 (with the lowest number of combined trips on express transit and 
MAGLEV) is forecast to attract about 18,300 new trips daily. The 18,300 new trips come 
from new trips drawn to the corridor from other destinations and nontransit modes.
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Combined with the 17,400 trips drawn from the express transit mode produces about 
35,700 linked trips on MAGLEV. If Alternative 1 is compared with Alternative 5 (with the 
highest number of combined trips on express transit and MAGLEV), about 16,800 trips 
on MAGLEV are drawn from the express transit mode and 40,400 trips are from new 
trips drawn to the corridor from other destinations and nontransit modes. 
 
A number of alternative model runs were made using the EA alignment. The model runs 
tested the sensitivity of the model with respect to different headways and fares, and also 
responded to questions posed by the peer review panel. Table G-31 summarizes the 
mode choice model results. Alternative 1, the no project alternative, and Alternative 
“2m,” the EA alignment alternative with 5 minute headways and the base fare structure, 
are shown bases for comparison. All results, except those for Alternative 1, are based 
on the model using the new nesting structure. Brief descriptions of the alternative runs 
and results are provided below. 
 
Table G-31 

s

w/ Parking
Costs

(Alt 2mp)

No Smart
Shuttle

(Alt 2ms)

No LAX
Station

(Alt 2mu)

5 Min Walk
@ Station
(Alt 2mw)

Uses Alt 1
Trip Table
(Alt 2mbl)

20 Minute
Headway
(Alt 2mh)

Alternate
Fares 1

(Alt 2mhf2)

Alternate
Fares 2

(Alt 2mhf3)
Home- Based Work Express Transit 137,404 127,002 128,654 122,560 128,540 127,970 121,512 129,771 129,211 122,638 122,782

MagLev - 11,005 7,861 5,184 9,389 7,364 8,666 9,242 9,134 20,300 14,904
Total 137,404 138,007 136,515 127,744 137,929 135,334 130,178 139,013 138,345 142,938 137,686

Non-Work Express Transit 42,800 41,948 41,878 39,446 41,799 42,015 39,330 41,914 41,925 41,824 41,884
MagLev - 10,388 5,793 8,749 9,705 3,367 8,863 10,372 7,344 10,444 10,427
Total 42,800 52,336 47,671 48,195 51,504 45,382 48,193 52,286 49,269 52,268 52,311

Total Trips Express Transit 180,204 168,950 170,532 162,006 170,339 169,985 160,842 171,685 171,136 164,462 164,666
MagLev - 21,393 13,654 13,933 19,094 10,731 17,529 19,614 16,478 30,744 25,331
Total 180,204 190,343 184,186 175,939 189,433 180,716 178,371 191,299 187,614 195,206 189,997

Home- Based Work Express Transit 32,638 30,188 30,461 28,890 30,073 30,452 28,671 30,197 30,383 30,019 30,122
MagLev - 3,760 2,589 1,593 3,265 2,380 2,814 3,307 3,207 4,417 3,294
Total 32,638 33,948 33,050 30,483 33,338 32,832 31,485 33,504 33,590 34,436 33,416

Non- Work Express Transit 83,631 81,313 81,327 77,173 81,026 81,489 77,127 81,189 81,350 81,212 81,249
MagLev - 12,257 8,105 10,199 11,688 4,918 10,408 12,016 10,539 12,175 12,097
Total 83,631 93,570 89,432 87,372 92,714 86,407 87,535 93,205 91,889 93,387 93,346

Total Trips Express Transit 116,269 111,501 111,788 106,063 111,099 111,941 105,798 111,386 111,733 111,231 111,371
MagLev - 16,017 10,694 11,792 14,953 7,298 13,222 15,323 13,746 16,592 15,391
Total 116,269 127,518 122,482 117,855 126,052 119,239 119,020 126,709 125,479 127,823 126,762

Home- Based Work Express Transit 170,042 157,190 159,115 151,450 158,613 158,422 150,183 159,968 159,594 152,657 152,904
MagLev - 14,765 10,450 6,777 12,654 9,744 11,480 12,549 12,341 24,717 18,198
Total 170,042 171,955 169,565 158,227 171,267 168,166 161,663 172,517 171,935 177,374 171,102

Non-Work Express Transit 126,431 123,261 123,205 116,619 122,825 123,504 116,457 123,103 123,275 123,036 123,133
MagLev - 22,645 13,898 18,948 21,393 8,285 19,271 22,388 17,883 22,619 22,524
Total 126,431 145,906 137,103 135,567 144,218 131,789 135,728 145,491 141,158 145,655 145,657

Total Trips Express Transit 296,473 280,451 282,320 268,069 281,438 281,926 266,640 276,037 283,071 282,869 275,693
MagLev - 37,410 24,348 25,725 34,047 18,029 30,751 34,937 30,224 47,336 40,722
Total 296,473 317,861 306,668 293,794 315,485 299,955 297,391 318,008 313,093 323,029 316,759

From Express - 12,852 10,927 18,592 11,429 11,620 19,859 10,074 10,448 17,385 17,138
Home-Based From Other - 1,913 (477) (11,815) 1,225 (1,876) (8,379) 2,475 1,893 7,332 1,060
Work Total MAGLEV - 14,765 10,450 6,777 12,654 9,744 11,480 12,549 12,341 24,717 18,198

From Express - 3,170 3,226 9,812 3,606 2,927 9,974 3,328 3,156 3,395 3,298
From Other - 19,475 10,672 9,136 17,787 5,358 9,297 19,060 14,727 19,224 19,226

Non-Work Total MAGLEV - 22,645 13,898 18,948 21,393 8,285 19,271 22,388 17,883 22,619 22,524

From Express - 16,022 14,153 28,404 15,035 14,547 29,833 13,402 13,604 20,780 20,436
Total Trips From Other - 21,388 10,195 (2,679) 19,012 3,482 918 21,535 16,620 26,556 20,286

Total MAGLEV - 37,410 24,348 25,725 34,047 18,029 30,751 34,937 30,224 47,336 40,722

 Summary of Mode Choice Model Results

Original
Constants
(Alt 2m0)

Alternative
2mAlternative 1

Revised Constants Revised Constants
Mode:Trip PurposeTime

of Day

20 Minute Headway5 Minute Headways

Of
f-
Pe
ak
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ily
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M
A
G
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V
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ak
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Original  This model run of the EA Alignment was requested by the peer 
Constants (Alt review panel to test the sensitivity of the forecasts to the alternative 
2m0)  specific constants specified for MAGLEV (see Section 5). The 

model run was identical to Alternative 2m with the exception of the 
model constants.  Total daily trips on MAGLEV were forecast to be 
about two-thirds of the trips forecast for Alternative 2m. 

 
With Parking  This alternative was requested by the peer review panel to test the 
Costs at  sensitivity of the forecasts to the imposition of parking costs at 
Stations (Alt  MAGLEV stations. The model run was identical to Alternative 2m 
2mp) with the exception that $5.00 parking costs (in 1989 dollars, $6.24 

in 1997 dollars) were imposed at the stations. This alternative 
reduced the forecast daily MAGLEV trips to about 70 percent of the 
trips forecast for Alternative 2m. The imposition of the $5.00 
parking costs caused a net loss in total express transit and 
MAGLEV trips forecast in comparison to Alternative 1. 

No Smart  This alternative was requested by the peer review panel to test the 
Shuttle Service sensitivity of the forecasts to the Smart Shuttle service provided to 
to MAGLEV  MAGLEV stations. The model run was identical to Alternative 2m 
Stations (Alt  with the exception that no Smart Shuttle service to the MAGLEV 
2ms)  stations was provided. The removal of the Smart Shuttle service 

had relatively little impact on ridership, decreasing total MAGLEV 
ridership to about 91 percent of the ridership forecast for Alternative 
2m. These results suggest that Smart Shuttle users will switch to 
auto access to MAGLEV if the Smart Shuttle service is not 
provided. 

 
 
No MAGLEV  This alternative tested the impact of removing MAGLEV service to 
Service to LAX LAX. The model run was identical to Alternative 2m with the 
Provided (Alt  exception that no MAGLEV service to LAX was provided. The 
2mu) impact on forecast MAGLEV ridership was substantial, reducing the 

total forecast trips to 48 percent of the forecast for Alternative 2m. 
 
5 Minute Walk This alternative was requested by the peer review panel to test 
at MAGLEV  the sensitivity of the forecasts to the estimated walk time from 
Stations (Alt  park-and-ride lots to MAGLEV stations. The model run was  
2mw) identical to Alternative 2m with the exception that the walk time 

from park-and-ride lots to the MAGLEV station was increased from 
one minute to five minutes. The four minute increase in walk time 
reduced the forecast MAGLEV trips to about 82 percent of the 
forecast for Alternative 2m. 

 
Use Alternative This alternative was requested by the peer review panel to test 
1 Trip Tables  the sensitivity of the forecasts to the input person trip tables. The 
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(Alt 2mb1) person trip tables resulting from the trip distribution for Alternative 1 
were used as input to the mode choice model. No modifications to 
the distributions were allowed via feedback loops. The model run 
was identical to Alternative 2m in all other aspects. The use of the 
Alternative 1 trip tables as the bases for mode choice had relatively 
little impact on the forecast MAGLEV ridership, decreasing trips to 
about 93 percent of the forecast for Alternative 2m. 

 
20 Minute  This alternative tested the impact increasing the MAGLEV headway 
Headway (Alt  from 5 minutes to 20 minutes on MAGLEV ridership. Due to  
2mh) construction costs for a two-track MAGLEV line, the likelihood of a 

one-track line with passing tracks was very high. The minimum 
headway that could be run on such a system was 20 minutes. With 
the exception of the revised headway, the model run was identical 
to Alternative 2m. The modified headways reduced the forecast 
MAGLEV trips to about 81 percent of the forecast for Alternative 
2m. 

 
 
 
Alternative Fare This alternative tested the impact of an alternative fare structure on 
Structure 1 (Alt MAGLEV ridership, using the 20-minute headway operating policy. 
2mhf2)  the boarding fare for this structure was increased from a $5.35 to 

$6.00 (in 1989 dollars). However, zone fares were reduced  
substantially from $2.15 to $0.50. The modified fare structure with 
the modified headways increased the forecast MAGLEV trips by 
about 27 percent over the forecast for Alternative 2m.  

 
Alternative Fare This alternative tested the impact of an alternative fare structure on 
Structure 2 (Alt MAGLEV ridership, using the 20-minute headway operating policy. 
2mhf3) The boarding fare for this structure was increased from a $5.35 to 

$8.00 (in 1989 dollars). However, zone fares were reduced 
substantially from $2.15 to $0.50. Except for the revised fare 
structure, the model run was identical to Alternative 2m. The 
modified fare structure with the modified headways increased the 
forecast MAGLEV trips by about 9 percent over the forecast for 
Alternative 2m. 

 
Daily Passenger Boardings 
 
The ridership forecasts for the various alignments and station options range from 
56,000 to 99,000 daily passenger boardings for a year 2020 horizon timeline. Early 
forecasts were performed with the existing mode choice model that yielded forecasts in 
the lower to middle portion of this range. The range is due to the variations in number of 
stations in the alignments and in the markets served. A second round of forecasts has 
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now been produced using a new mode choice structure that is based on MAGLEV 
market research. It allows MAGLEV to more directly compete with automobile travel and 
produces a higher range of ridership (66,000 to 99,000 daily boardings for 2020). 
 
To fully understand markets and market shares, MAGLEV ridership forecasts were 
prepared for multiple MAGLEV alternatives (and a no-build alternative) using various 
fare and operational configurations. Table G-31 summarizes Year 2020 projected total 
daily MAGLEV boardings for the EA Alignment. Total projected daily riders vary 
between 57,000 and 88,000 in Year 2020 for the EA Alignment Alternative, depending 
on fare and modeling assumptions. 
 
Table G-32 

Project Ridership in the Year 2020 
EA Alignment Alterntive 

Trip Type Range in 
MAGLEV Ridershipa 

Total Daily 
Trips in Corridor 

Percent 
Market Share 

Long–distance Commute to Work  16,000 – 32,000  700,000 2% – 5% 
Long–distance Resident Non–work  10,000 – 16,000  1,000,000 1% – 2% 
Air Passengers (LAX–Ontario 24,000 – 26,000  300,000 8% – 9% 
Airport–March Inland Port)    
Special Events/Special Generator 4,000 – 10,000  200,000 2% – 5% 
Visitors    
Induced Passenger Trips  3,000 – 4,000 N/A N/A 

Total  57,000 – 88,000  2,200,000 3% – 4% 
a Assumes a 20-minute headway. Range in ridership is due to different fare and modeling 

 
Table G-32 shows the extent to which the EA Alignment is expected to penetrate 
various travel purpose markets. The journey-to-work trip is expected to capture the 
largest share of total riders—between 16,000 and 32,000—followed closely by air 
passengers—24,000 to 26,000. Non-work related trips by residents comprise the third 
largest group of riders— between 10,000 and 16,000 MAGLEV riders. 
 
Table G-32 also shows, for the various trip purposes, the percentage range of travel 
market share for MAGLEV of all trips in the corridor. MAGLEV achieves a range in total 
travel market share of from 3 to 4 percent, with the highest individual market share of 9 
percent for air passengers.  
 
The number of MAGLEV passengers was also determined for individual segments 
(station-to-station). In general, the largest number of year 2020 MAGLEV passenger are 
projected to ride between the San Gabriel Valley station and Union Station, and 
between Union Station and LAX. Higher ridership in these areas is to be expected, 
given that these stations serve the most densely populated and largest activity centers 
in the corridor. Based on modeling results, the average MAGLEV passenger trip lengths 
vary from 43.2 to 52.8 km (27 to 33 miles). These lengths clearly indicate that MAGLEV 
will be most attractive for longer trips in the corridor. Market shares; confirm this as 
shown in Table G-32, for long-distance commute and nonwork trips. 
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Table G-33 summarizes the total daily passenger boardings on MAGLEV for a typical 
weekday in year 2020 using the original mode choice nest in the regional travel model. 
 
Table G-33 

Original Mode Choice Nesting 
 

(Modeled at 5 Minute Peak/10 Minute Off-Peak Headways) (Total Daily Boardings) 
 

Trip Type  
 

EA Alignment 
 Alt. 2C 

 
Mid Corridor 

 I-210 
Alt. 3C 

 
Mid Corridor 

I-10 
Alt. 4C 

 
EA Alignment 
plus West LA 

Alt. 5C 
 
Peak Periods  

 
19,000 

 
21,000 

 
27,000 

 
32,000 

 
Off-Peak  

 
14,000 

 
10,000 

 
16,000 

 
20,000 

 
Air Passengers  

 
28,000 

 
20,000 

 
24,000 

 
25,000 

 
Special Events  

 
6,000 

 
6,000 

 
6,000 

 
6,000 

 
Induced Trips  

 
3,000 

 
2,000 

 
3,000 

 
3,000 

 
Total Boardings  

 
70,000 

 
59,000 

 
76,000 

 
86,000 

 
This series of runs was performed using the Standard Fare Schedule shown in Section 5 of this report. 

 
As shown in Table G-33, the total number of daily passenger boardings on MAGLEV 
alternatives 2 through 5 varies by category of travel market. The highest ridership is 
produced by Alternative 5 (EA Alignment with a station in West Los Angeles). This 
alternative has a total of seven stations, compared with six for the other three 
alternatives analyzed in this section. Alternative 5 has a station near the I–10/I–405 
interchange and penetrates the West Los Angeles/Santa Monica to downtown Los 
Angeles travel market not served by other MAGLEV alternatives. This market contains a 
large number of commute trips as well as many non-work trips defined for downtown 
Los Angeles. Since no other commuter rail line is planned to connect this area with 
downtown Los Angeles in the future, MAGLEV would complete with local and express 
bus as well as automotive modes. MAGLEV also attracts trips from West Los Angeles 
to the LAX–El Segundo area. El Segundo has a large concentration of jobs in 
technology and aerospace. 
 
As shown in Table 4-1? in Section 4, Alternative 5 (with West Los Angeles) is 144 km 
(90 miles) long versus the 131 km (82-mile) candidate alternative. With the extra 
mileage and a seventh station, its capital and operating costs will exceed that of the EA 
Alignment (Alternative 2). A cost-benefit analysis is being performed to compare the 
extra costs against gains in ridership and passenger revenues. 
 
As shown in the table, forecasts of air passenger ridership vary for the alternatives from 
a high of 28,000 daily trips for the EA Alignment to 20,000 for Alternative 3. The 
variation in air passenger ridership is largely caused by differences in airport-to-airport 
travel times between LAX and Ontario International Airports. For example, Alternative 3 
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(I–210 corridor) adds an extra 11 minutes in travel time between Ontario Airport and 
LAX versus the EA Alignment. 
 
Table G-34 summarizes the total daily boardings on MAGLEV using the newly 
expanded mode choice model. Because the expanded mode choice model allows 
MAGLEV to compete more directly with automotive modes, it results in somewhat 
higher MAGLEV ridership for commute-to-work and resident nonwork trips. As was the 
case with required travel model forecasts using the original mode choice nest, 
Alternative 5 (EA Alignment plus a station in West Los Angeles) achieves the highest 
ridership of any of the alternatives tested. 
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Passenger and Total Revenues 
 
Table G-35 shows preliminary forecasts of annual passenger revenues for horizon year 
2020 for the various the MAGLEV alternatives analyzed in this report. Different 
annualization factors were used to convert daily revenues to annual revenues for the 
different trip purposes. For commuters, 255 was used while for other nonwork purposes 
340 was appropriate. 365 was used for air passengers, special events trips, and 
induced riders since they occur 7 days a week for every week of the year.  As shown in 
the table, annual passenger revenues range from $240 million for Alternative 3 using 
the original mode choice nest to $350 million for Alternative 5 using the expanded mode 
choice nest. The passenger revenues shown in the table are based on the fare 
assumptions described in Section 5. 
 
Table G-35 

 Passenger Revenue Annualized for Horizon Year 2020 

Forecasts of MAGLEV Annual Passenger Revenues ($million) 

Alternative Original Nest Expanded Nest 

2 – EA MAGLEV Alighnment 290 320 

3 – Mid-Corridor (I-210) 240 260 

4 – Mid-Corridor (-10) 290 320 

5 – Selected plus West Los Angeles 300 350 
 
 
Passenger revenues are expected to provide the majority of the revenue streams for the 
MAGLEV Project. However, other streams of revenues are expected from a variety of 
other sources once the line begins operations.  As shown in Table G-36, these include: 
 
Table G-36 

Total Annual Revenues Forecast for MAGLEV – for Year 2020 
 Range of Estimates 

(In Millions of Dollars) 

1.  Annual Passenger Revenues $290 - $320 

2.  Annual Freight and Cargo Revenues $6 - $7 

3.  Annual Station Parking Revenues $7 - $8 
4.  Annual Station Concessions and Joint 

Development $43 - $44 

    Total Revenues $346 - $379 
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Other Operating Revenues 
 
Parking Parking revenues will be generated at MAGLEV stations as a result 

of charging user fees. The number of parking spaces required to 
support 2020 ridership levels for the candidate project was used to 
estimate parking revenues. Annual parking revenue in that year is 
estimated to be $7.6 million. Spaces will be added as ridership 
grows beyond 2020 levels; fee increases may also be instituted, 
with the result that revenues are projected to grow at around 6 
percent a year. 

 
Parking revenues in the first years of MAGLEV operation reflect 
lower demand. In 2010 annual revenues will be approximately $4.2 
million. 

 
Concessions Concessions (advertising, services, retail and other activities) at  
and Joint and in the vicinity of MAGLEV stations will generate lease/franchise 
Development and related revenues for system operations. Joint development 

opportunities are also expected to generate ongoing revenues for 
the MAGLEV project. In 2020, revenues from concessions and joint 
development combined are estimated to total approximately $43.4 
million. As system operations expand, revenues grow from around 
$23.8 million in 2010 to $74.5 million in 2045. 

 
Freight  MAGLEV presents a significant opportunity to move goods quickly 

and reliably in a highly congested urban travel environment. 
MAGLEV service would allow for on-board goods shipment for 
which user fees would be charged. The revenue potential is highly 
variable and potentially considerable; however, a conservative, 
moderate level of freight revenue has been assumed in the benefits 
analysis. In 2020, freight movement is expected to generate on the 
order of $6.2 million in annual MAGLEV operating revenue. By 
2045, this would grow to $7.9 million, a modest increase.  The 
combined MAGLEV operating revenues from these sources is 
estimated to be $365.3 million in 2020. Of that amount, riders’ fares 
would be the largest revenue source, around 85 percent. 

 
Average Fare and Average Fare per Passenger Mile 
 
Table G-37 shows average passenger fares and average revenues per passenger mile 
for the MAGLEV Alternatives (with and without the new Mode Choice nest) for forecast 
year 2020. As shown, average passenger fares range between $9.84 for the EA 
Alignment with a reduced fare schedule to $15.14 for the EA Alignment with a high fare 
schedule. By comparison, the Metrolink commuter rail system reported an average 
passenger fare of $4.18 for fiscal year 1997–1998. Thus, MAGLEV fares are 2.7 times 
higher than Metrolink, on average. 
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Table G-37 also shows average fare (passenger revenue) per passenger mile for the 
MAGLEV alternatives in year 2020. Fares and revenues that are shown in the revenue 
tables are in constant 1997 dollars. As shown, the average fare per passenger mile 
ranges from $0.32 for Alternative 3M, to $0.41 for Alternative 5M. Alternative 5M has a 
seventh station in West Los Angeles and this market generates trips of moderate length 
(10-12 miles to downtown Los Angeles and the LAX-El Segundo area. 
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Average Passenger Fares and Average Revenues per  
Passenger Mile for 2020 MAGLEV Alternatives 

 

 
 
 
 
 
 

Alternative Daily 
Ridership

Annual 
Revenue

Annual 
Ridership

Annual 
Passenger 

Miles

Average 
Trip Length 

(Miles)

Average 
Fare

Average Revenue 
Per Passenger 

Mile

2c 69,676      307,888,945$  23,008,017 702,909,001  30.55 $13.38 $0.44
5c 87,701      337,713,971$  27,963,153 771,672,710  27.60 $12.08 $0.44

2mc 73,327      317,169,704$  24,067,913 714,680,949  29.69 $13.18 $0.44
3mc 63,489      260,667,136$  20,654,412 648,459,754  31.40 $12.62 $0.40
4mc 78,896      318,036,705$  25,526,942 678,888,739  26.59 $12.46 $0.47
5mc 91,570      346,607,913$  29,259,719 783,026,724  26.76 $11.85 $0.44

2mhc 62,971      282,290,451$  20,939,851 647,269,750  30.91 $13.48 $0.44
5mhc 78,204      306,045,511$  25,195,448 697,213,705  27.67 $12.15 $0.44
2mf2c 78,227      330,577,423$  25,325,170 790,024,343  31.20 $13.05 $0.42
2mf3c 72,490      356,013,382$  23,754,356 727,692,020  30.63 $14.99 $0.49
2mhfc 88,413      278,063,180$  28,268,160 929,320,366  32.88 $9.84 $0.30
2mhf2c 70,556      302,894,509$  22,955,868 735,554,319  32.04 $13.19 $0.41
2mhf3c 62,171      310,350,503$  20,495,254 643,036,962  31.37 $15.14 $0.48

All Riders

Alternative Daily 
Ridership

Annual 
Revenue

Annual 
Ridership

Annual 
Passenger 

Miles

Average 
Trip Length 

(Miles)

Average 
Fare

Average Revenue 
Per Passenger 

Mile
2c 18,900      59,820,878$    4,819,551   135,950,317  28.21 $12.41 $0.44
5c 32,187      91,118,926$    8,207,787   185,513,937  22.60 $11.10 $0.49

2mc 21,078      63,947,758$    5,374,865   131,325,818  24.43 $11.90 $0.49
3mc 28,489      57,699,972$    4,982,471   120,446,144  24.17 $11.58 $0.48
4mc 25,062      74,426,462$    6,390,759   138,630,256  21.69 $11.65 $0.54
5mc 32,454      90,297,336$    8,275,745   169,832,853  20.52 $10.91 $0.53

2mhc 15,928      48,749,554$    4,061,538   105,436,687  25.96 $12.00 $0.46
5mhc 26,278      73,167,170$    6,700,839   137,960,939  20.59 $10.92 $0.53
2mf2c 25,939      69,368,711$    6,614,547   195,889,249  29.61 $10.49 $0.35
2mf3c 21,410      73,908,577$    5,459,601   150,892,103  27.64 $13.54 $0.49
2mhfc 31,842      52,474,594$    8,119,710   262,538,205  32.33 $6.46 $0.20
2mhf2c 22,636      60,667,860$    5,772,206   178,386,743  30.90 $10.51 $0.34
2mhf3c 17,441      60,389,878$    4,447,481   128,832,530  28.97 $13.58 $0.47

Peak Daily Riders

Table G-37 



2001 RTP ¶ TECHNICAL APPENDIX  Appendix G ¶ MAGLEV 
 

  
  Southern California 
 Association of Governments G-81 

 
 
 
 

Average Passenger Fares and Average Revenues per 
Passenger Mile for 2020 MAGLEV Alternatives (Contd) 

 

 
 

 
 
 
 

 

Alternative Daily 
Ridership

Annual 
Revenue

Annual 
Ridership

Annual 
Passenger 

Miles

Average 
Trip Length 

(Miles)

Average 
Fare

Average Revenue 
Per Passenger 

Mile
2c 13,784      38,958,910$    4,686,662   102,207,185  21.81 $8.31 $0.38
5c 20,287      53,079,265$    6,897,410   130,541,345  18.93 $7.70 $0.41

2mc 15,118      43,674,034$    5,139,984   118,182,412  22.99 $8.50 $0.37
3mc 14,784      41,839,043$    5,026,492   117,570,182  23.39 $8.32 $0.36
4mc 20,535      58,023,842$    6,982,002   142,682,692  20.44 $8.31 $0.41
5mc 23,740      62,439,881$    8,071,702   157,324,175  19.49 $7.74 $0.40

2mhc 11,701      34,072,396$    3,978,374   96,808,213    24.33 $8.56 $0.35
5mhc 18,332      48,469,987$    6,232,880   123,367,857  19.79 $7.78 $0.39
2mf2c 14,967      52,414,583$    5,088,780   124,974,157  24.56 $10.30 $0.42
2mf3c 13,981      63,615,980$    4,753,438   110,822,956  23.31 $13.38 $0.57
2mhfc 16,061      24,487,421$    5,460,808   151,606,953  27.76 $4.48 $0.16
2mhf2c 12,286      43,118,838$    4,177,240   107,506,578  25.74 $10.32 $0.40
2mhf3c 11,146      50,791,186$    3,789,470   93,070,477    24.56 $13.40 $0.55

Offpeak Daily Riders

Alternative Daily 
Ridership

Annual 
Revenue

Annual 
Ridership

Annual 
Passenger 

Miles

Average 
Trip Length 

(Miles)

Average 
Fare

Average Revenue 
Per Passenger 

Mile
2c 27,821      171,436,602$  10,154,813 341,302,992  33.61 $16.88 $0.50
5c 25,364      153,605,645$  9,257,917   321,189,216  34.69 $16.59 $0.48

2mc 27,821      171,436,602$  10,154,813 341,302,992  33.61 $16.88 $1.83
3mc 20,234      124,681,165$  7,385,319   277,016,571  37.51 $16.88 $0.45
4mc 23,775      146,500,369$  8,677,750   277,675,701  32.00 $16.88 $0.53
5mc 25,364      153,605,645$  9,257,917   321,189,216  34.69 $16.59 $0.48

2mhc 26,430      162,864,772$  9,647,073   324,237,843  33.61 $16.88 $0.50
5mhc 24,096      145,925,363$  8,795,021   305,129,755  34.69 $16.59 $0.48
2mf2c 27,821      171,436,602$  10,154,813 341,302,992  33.61 $16.88 $0.50
2mf3c 27,821      171,436,602$  10,154,813 341,302,992  33.61 $16.88 $0.50
2mhfc 26,430      162,864,772$  9,647,073   324,237,843  33.61 $16.88 $0.50
2mhf2c 26,430      162,864,772$  9,674,073   324,237,843  33.61 $16.88 $0.50
2mhf3c 26,430      162,864,772$  9,674,073   324,237,843  33.61 $16.88 $0.50

Air Passenger Riders
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Average Passenger Fares and Average Revenues per 
Passenger Mile for 2020 MAGLEV Alternatives (Contd) 

 

 
 

 
 
 
 

Alternative Daily 
Ridership

Annual 
Revenue

Annual 
Ridership

Annual 
Passenger 

Miles

Average 
Trip Length 

(Miles)

Average 
Fare

Average Revenue 
Per Passenger 

Mile
2c 6,490        26,992,772$    2,368,850   93,868,912    39.63 $11.39 $0.29
5c 6,490        27,294,262$    2,368,850   101,301,407  42.76 $11.52 $0.27

2mc 6,490        26,992,772$    2,368,850   93,868,912    39.63 $11.39 $0.29
3mc 6,490        26,992,772$    2,368,850   106,155,250  44.81 $11.39 $0.25
4mc 6,490        26,992,772$    2,368,850   91,085,422    38.45 $11.39 $0.30
5mc 6,490        27,294,262$    2,368,850   101,301,407  42.76 $11.52 $0.27

2mhc 6,490        26,992,772$    2,368,850   93,868,912    39.63 $11.39 $0.29
5mhc 6,490        27,294,262$    2,368,850   101,301,407  42.76 $11.52 $0.27
2mf2c 6,490        25,761,591$    2,368,850   93,868,912    39.63 $10.88 $0.27
2mf3c 6,490        33,152,403$    2,368,850   93,868,912    39.63 $14.00 $0.35
2mhfc 10,302      26,783,584$    3,760,079   148,998,272  39.63 $7.12 $0.18
2mhf2c 6,490        25,761,591$    2,368,850   93,868,912    39.63 $10.88 $0.27
2mhf3c 5,044        25,763,847$    1,840,913   72,948,687    39.63 $14.00 $0.35

Special Events Riders

Alternative Daily 
Ridership

Annual 
Revenue

Annual 
Ridership

Annual 
Passenger 

Miles

Average 
Trip Length 

(Miles)

Average 
Fare

Average Revenue 
Per Passenger 

Mile
2c 2,680        10,679,782$    978,140      29,579,595    30.24 $10.92 $0.36
5c 3,373        12,615,873$    1,231,190   33,126,806    26.91 $10.25 $0.38

2mc 2,820        11,118,539$    1,029,401   30,000,815    29.14 $10.80 $0.37
3mc 2,442        9,454,183$      891,281      27,271,607    30.60 $10.61 $0.35
4mc 3,034        12,093,259$    1,107,582   28,814,669    26.02 $10.92 $0.42
5mc 3,522        12,970,789$    1,285,506   33,379,073    25.97 $10.09 $0.39

2mhc 2,422        9,610,957$      884,016      26,918,096    30.45 $10.87 $0.36
5mhc 3,008        11,188,729$    1,097,858   29,453,747    26.83 $10.19 $0.38
2mf2c 3,009        11,595,936$    1,098,180   33,989,033    30.95 $10.56 $0.34
2mf3c 2,788        13,899,820$    1,017,654   30,805,057    30.27 $13.66 $0.45
2mhfc 3,508        11,452,810$    1,280,490   41,939,093    32.75 $8.94 $0.27
2mhf2c 2,714        10,481,448$    990,500      31,554,245    31.86 $10.58 $0.33
2mhf3c 2,110        10,540,820$    770,318      23,947,424    31.09 $13.68 $0.44

Induced Riders
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OPENING YEAR 2010 FORECASTS OF RIDERSHIP AND 
REVENUES 
 
Overview 
 
Our preliminary ridership forecasts for the EA alignment (Alternative 2) with six stations 
is 51,000 daily passenger boardings for a year 2010 opening year timeline. A shorter 
four-station segment of the EA alignment (LAX Airport to Ontario Airport) was also 
modeled for year 2010. Many other opening year phasing options have also been 
analyzed during Phase I of the Project. They include: 
 

ü Downtown Los Angeles to March Inland Port 
ü LAX to San Bernardino/Riverside 
ü LAX to downtown Los Angeles 
ü Variations of the above 

 
All the candidates for startup phasing were analyzed from a cost, ridership, revenue, 
and operational feasibility perspective. If the project development process can proceed 
expeditiously, an opening year segment may be put into service as early as year 2008. 
 
Table G-38 summarizes the total year 2010 daily passenger boardings on MAGLEV for 
the full six-station EA alignment using the expanded mode choice nest in the regional 
travel model runs. As was the case with 2020 forecasts, MAGLEV ridership is being 
forecast in 2010 for the 5 categories of ridership shown in Table G-38.The table also 
reports ridership for the four-station version of the EA alignment (LAX to Ontario) 
modeled in Phase I. 
 
Table G-38 

Preliminary Ridership Forecasts for Opening Year 2010 for 
the EA Alignment  

(Modeled with Expanded Mode Choice Nesting and  
20-Minute Headways Throughout the Day) 

Daily Alternative  
Ridership Six-Station LAX-March Four-Station LAX-Ontario 

Peak Period                              14,000                                11,000 
Off-Peak Period                              10,000                                  8,000 
Air Passengers                              20,000                                17,000 
Special Events                                5,000                                  3,000 
Induced                                2,000                                  2,000 
Total                              51,000                                41,000 
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2010 Ridership Forecast 
 
As shown in Table G-38, ridership for the six-station EA alignment in year 2010 is 
51,000. It is composed of peak period trips (primarily work, off-peak resident-based 
trips, air passenger trips, special event/special generator trips, and induced trips. 
 
As shown in Table G-38, forecasts of air passenger ridership is 20,000 for opening year 
2010. The variation in air passenger ridership in alternatives is largely caused by 
differences in airport-to-airport travel times. Alternative 3 (I–210 corridor) adds an extra 
11 minutes in travel time between Ontario Airport and LAX versus the EA alignment 
 
Table G-38 also shows ridership for a four-station version of the EA alignment from LAX 
to Ontario. It is forecast to carry 41,000 total daily passengers for an opening year 2010, 
many other phasing options. 
 
Table G-39 shows the overall performance of the EA alignment for opening year 
2010.As the table shows, the average trip length is approximately 30 miles for the six-
station line. 
 
. 
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Table G-39 

Overall Performance Summary for 2010 MAGLEV Alternatives 
All Riders 

Alternative Daily 
Ridership 

Annual 
Revenue 

Annual 
Ridership 

Annual 
Passenger 

Miles 

Average 
Trip Length 

(Miles) 

Average 
Fare 

Average 
Revenue Per 

Passenger Mile 
2mh10c       50,892  $221,498,543  16,796,476  501,663,064         29.87  $   13.19  $            0.44 
6mh10c       40,079  $173,896,426  13,241,735  365,585,668         27.61  $   13.13                0.48 

        
Peak Daily Riders 

Alternative Daily 
Ridership 

Annual 
Revenue 

Annual 
Ridership 

Annual 
Passenger 

Miles 

Average 
Trip Length 

(Miles) 

Average 
Fare 

Average 
Revenue Per 

Passenger Mile 

2mh10c       13,791  $  41,095,106    3,516,578    82,397,093         23.43  $   11.69  $            0.50 
6mh10c       10,779  $  32,086,548    2,748,518    61,769,987         22.47  $   11.67                0.52 

        
Off-Peak Daily Riders 

Alternative Daily 
Ridership 

Annual 
Revenue 

Annual 
Ridership 

Annual 
Passenger 

Miles 

Average 
Trip Length 

(Miles) 

Average 
Fare 

Average 
Revenue Per 

Passenger Mile 

2mh10c       10,452  $  30,337,146    3,553,544    84,784,326         23.86  $    8.54  $            0.36 
6mh10c        8,052  $  23,548,720    2,737,782    63,054,903         23.03  $    8.60                0.37 

        
Air Passenger Riders 

Alternative Daily 
Ridership 

Annual 
Revenue 

Annual 
Ridership 

Annual 
Passenger 

Miles 

Average 
Trip 

Length 
(Miles) 

Average 
Fare 

Average 
Revenue Per 
Passenger 

Mile 
2mh10c       19,823  $122,148,579    7,235,304  243,178,362         33.61  $   16.88  $            0.50 
6mh10c       17,089  $102,702,207    6,237,407  197,502,103         31.66  $   16.47                0.52 

        
Special Events Riders 

Alternative Daily 
Ridership 

Annual 
Revenue 

Annual 
Ridership 

Annual 
Passenger 

Miles 

Average 
Trip Length 

(Miles) 

Average 
Fare 

Average 
Revenue Per 

Passenger Mile 

2mh10c        4,868  $  20,244,579    1,776,638    70,401,684         39.63  $   11.39  $            0.29 
6mh10c        2,618  $    9,634,029       955,388    27,994,524         29.30  $   10.08                0.34 
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Induced Riders 

Alternative Daily 
Ridership 

Annual 
Revenue 

Annual 
Ridership 

Annual 
Passenger 

Miles 

Average 
Trip Length 

(Miles) 

Average 
Fare 

Average 
Revenue Per 

Passenger Mile 

2mh10c        1,957  $    7,673,132       714,412    20,901,579         29.26  $   10.74  $            0.37 

6mh10c        1,541  $    5,924,922       562,641    15,264,151         27.13  $   10.53                0.39 

 
 
Table G-40 shows the mode of access to stations on the EA alignment for opening year 
2010. As the table shows, auto access is used by the majority of passengers on both 
the six-station and four-station versions. Auto access ranges from 75 to 81 percent for 
the EA alignment. 
 
Table G-40 

Mode of Access to MAGLEV Stations for Year 2010 
(for the Ridership Portion Forecast Using the Regional Travel Model) 

Alt 2mh10 Peak Off-Peak Total 

Auto 10,404 8,177 18,581 
 75% 78%  

Walk 3,387 2,275 5,662 
 25% 22%  

Total 13,791 10,452 24,243 
 100% 100%  

    
Alt 2mh10 Peak Off-Peak Total 

Auto 8,460 8,549 17,009 
 78% 81%  

Walk 2,419 1,573 3,992 
 22% 19%  

Total 10,879 10,122 21,001 
 100% 100%  
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Table G-41 shows daily parking demand for the four- and six-station versions of the EA 
alignment. The six-station line will require approximately 13,000 total parking spaces for 
opening year 2010.  
 
Table G-41 

Daily Parking Spaces Required at MAGLEV Stations for Year 
2010 

Station Total Daily Parking Spaces 
 Alt 2mh10c Alt 6mh10c 

LAX 1,972 1,953 
West LA   
Union 2,631 2,625 
Mid Corridor 2,676 2,723 
Ontario 3,274 3,081 
Riverside 900  
March 1,400  
Total 12,853 10,382 
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HORIZON YEAR 2045 FORECASTS OF RIDERSHIP AND 
REVENUES 
 
Our preliminary ridership forecasts for the various MAGLEV alignments and station 
options range from 83,000 to 120,000 daily boardings for a Project horizon year 2045 
timeline. These long-range MAGLEV ridership forecasts were performed by factoring 
year 2020 forecasts using the California Department of Finance (DOF) long-range 
growth rates described in Section 3 of this report. The range in forecasts is due to the 
variations in number of stations in the alignments and in the markets served. 
 
A second round of forecasts is included that was factored from 2020 forecasts using a 
new mode choice structure based on MAGLEV market research. As described in 
Section 5, under this nesting, MAGLEV more directly competes with automobile travel 
and produces a higher range of ridership (99,000 to 128,000 daily boardings for project 
horizon year 2045. 
 
Table G-42 summaries the total daily passenger boardings on MAGLEV from forecasts 
factored from 2020 projections to represent ridership for horizon year 2045. The 
forecasts shown in the table were produced using the original mode choice nest in the 
regional travel model. 
 
As shown in Table G-42, the total number of daily passenger boardings on MAGLEV 
Alternatives 2 through 5 varies by travel market. As was the case in year 2020, the 
highest ridership is produced by Alternative 5 (EA alignment with a station in West Los 
Angeles). This alternative has a total of seven stations, compared with six for the other 
three alternatives analyzed in this section. Alternative 5 has a station near the I–10/I–
405 interchange and penetrates the West Los Angeles/Santa Monica to downtown Los 
Angeles market not served by other MAGLEV alternatives. It also generates commuter, 
air passenger, and special events trips from West Los Angeles to the LAX–El Segundo 
area. 
 
Table G-42 

Preliminary Ridership Forecasts for Project Horizon Year 2045 with Original Mode 
Choice Nesting  

(Total daily boardings) 
(Modeled at 5 Minute Peak/10-Minute Off-Peak Headways) 

Trip Type EA 
Alignment 

Mid-
Corridor 

I-210 

Mid-Corridor 
I-10 

EA Alignment 
plus West Los 

Angeles 
Commute-to-Work 27,000 30,000 38,000 35,000 
Resident Non-Work 20,000 14,000 23,000 28,000 
Air Passenger 39,000 28,000 34,000 35,000 
Special Events/Special Generator Visitors 8,000 8,000 8,000 8,000 
Induced Trips 4,000 3,000 4,000 4,000 

Total 98,000 83,000 107,000 110,000 
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Note: Modeled Using the Standard Fare  

The alignment for Alternative 5 is 144 km (90 miles) long versus the 131.2-km (82–mile) 
EA alignment. With the extra mileage and a seventh station, its capital costs exceed 
that of the EA alignment (Alternative 2). A cost-benefit analysis will be performed to 
compare the extra costs against gains in ridership and passenger revenues. 
 
As shown in the table, forecasts of air passenger ridership vary for the alternatives from 
a high of 39,000 daily trips for the EA alignment to 28,000 for the Mid-Corridor 
alignment that runs along I–210. The variation in air passenger ridership is largely 
caused by differences in airport-to-airport travel times. Alternative 3 (I–210 corridor) 
adds an extra 11 minutes in travel time between Ontario International Airport and LAX 
versus the EA alignment. 
 
Table G-43 summarizes the higher range of total daily boardings on MAGLEV for 
project horizon year 2045. These higher estimates were described using the California 
Department of Finance growth factors applied to the year 2020 modeled ridership using 
the newly expanded mode choice model. Because the expanded mode choice model 
allows MAGLEV to compete more directly with automotive modes, it results in higher 
MAGLEV ridership for commute-to-work and resident nonwork trips (17 to 39 percent 
increase varying by alternative). As was the case with forecasts using the original mode 
choice nest, Alternative 5 (EA alignment plus a station in West Los Angeles) achieves 
the highest ridership because it penetrates additional travel markets in West Los 
Angeles. 
 
Table G-42 

Preliminary Ridership Forecasts for the Project Horizon Year 2045 With Expanded 
Mode Choice Nesting 

 Forecasts Assuming Standard Fare Schedule EA Alignment Assuming 
Alternative Fares 

Trip Type EA 
Alignment 

Mid 
Corridor 

I-210 

Mid 
Corridor 

I-10 

EA Alignment 
plus West Los 

 Angeles 

Moderate 
Fares 

Higher 
Fares 

Commute-to-Work 30,000 39,000 35,000 45,000 37,000 30,000 
Resident Non-Work 21,000 21,000 30,000 34,000 21,000 20,000 
Air Passengers 39,000 28,000 34,000 35,000 39,000 39,000 
Special 
Events/Special  
Visitor Generator 

8,000 8,000 8,000 8,000 8,000 8,000 

Induced 
Trips 

4,000 3,000 4,000 6,000 4,000 4,000 

Total 102,000 99,000 111,000 128,000 109,000 101,000 
 
. 
 
Table G-44 shows parking estimates for year 2045 for the EA alignment under three 
different fare scenarios. Table G-45 shows a statistical summary of the performance of 
alternatives in year 2045. 
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Table G-43 

Daily Parking Spaces Required at MAGLEV Stations for 
Year 2010 

Station Total Daily Parking Spaces  
 Alt 2m45c Alt 2m45f2c Alt 2m45f3c 

LAX 5,722 5,766 5,521 
West LA    
Union 4,891 4,948 4,788 
Mid Corridor 3,726 3,954 3,816 
Ontario 6,222 6,661 6,150 
Riverside 1.928 2,389 2,139 
March 3,601 4,906 3,761 
Total 26,091 28,624 26,176 
 
 
 
Table G-44 

 Overall Performance Summary for 2010 MAGLEV Alternatives 
All Riders 

Alternative Daily 
Ridership 

Annual 
Revenue 

Annual 
Ridership 

Annual 
Passenger 

Miles 

Average 
Trip Length 

(Miles) 

Average 
Fare 

Average 
Revenue Per 

Passenger Mile 
2m45c     103,391  $447,209,283  33,935,757  1,007,700,138         29.69 $13.18 $0.44 
2m45fc     110,299  $466,114,166  35,708,490  1,113,934,323         31.20 $13.05 $0.42 
2m45f3c     102,211  $501,978,868  33,392,642  1,026,045,748         30.63 $14.99 $0.49 

        
Peak Daily Riders 

Alternative Daily 
Ridership 

Annual 
Revenue 

Annual 
Ridership 

Annual 
Passenger 

Miles 

Average 
Trip Length 

(Miles) 

Average 
Fare 

Average 
Revenue Per 

Passenger Mile 

2m45c       29,720  $  90,166,338    7,578,559     185,169,404         24.43 $11.90 $0.49 
2m45f2c       36,575  $  97,809,882    9,326,511     276,203,841         29.61 $10.49 $0.35 
2m45f3c       30,188  $104,211,093    7,698,037     212,757,865         27.64 $13.54 $0.49 
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Off-Peak Daily Riders 
Alternative Daily 

Ridership 
Annual 

Revenue 
Annual 

Ridership 
Annual 

Passenger 
Miles 

Average 
Trip Length 

(Miles) 

Average 
Fare 

Average 
Revenue Per 

Passenger Mile 

2m45c       21,316  $  61,580,387    7,247,377     166,637,201         22.99 $8.50 $0.37 
2m45f2c       21,103  $  73,904,562    7,175,180     176,213,561         24.56 $10.30 $0.42 
2m45f3c       19,713  $  89,698,532    6,702,348     156,260,369         23.31 $13.38 $0.57 

        
Air Passenger Riders 

Alternative Daily 
Ridership 

Annual 
Revenue 

Annual 
Ridership 

Annual 
Passenger 

Miles 

Average 
Trip Length 

(Miles) 

Average 
Fare 

Average 
Revenue Per 

Passenger Mile 

2m45c       39,228  $241,725,609  14,318,287     481,237,219 $33.61 $16.88 $0.50 
2m45f2c       39,228  $241,725,609  14,318,287     481,237,219 $33.61 $16.88 $0.50 
2m45f3c       39,228  $241,725,609  14,318,287     481,237,219 $33.61 $16.88 $0.50 

        
Special Events Riders 

Alternative Daily 
Ridership 

Annual 
Revenue 

Annual 
Ridership 

Annual 
Passenger 

Miles 

Average 
Trip Length 

(Miles) 

Average 
Fare 

Average 
Revenue Per 

Passenger Mile 

2m45c        9,151  $  38,059,809    3,340,079     132,355,165         39.63 $11.39 $0.29 
2m45f2c        9,151  $  36,323,843    3,340,079     132,355,165         39.63 $10.88 $0.27 
2m45f3c        9,151  $  46,744,888    3,340,079     132,355,165         39.63 $14.00 $0.35 

        
Induced Riders 

Alternative Daily 
Ridership 

Annual 
Revenue 

Annual 
Ridership 

Annual 
Passenger 

Miles 

Average 
Trip Length 

(Miles) 

Average 
Fare 

Average 
Revenue Per 

Passenger Mile 

2m45c        3,977  $  15,677,140    1,451,455       42,301,149         29.14 $10.80 $0.37 
2m45f2c        4,242  $  16,350,270    1,548,434       47,924,537         30.95 $10.56 $0.34 
2m45f3c        3,931  $  19,598,747    1,434,892       43,435,130         30.27 $13.66 $0.45 
 
 
Table G-45 

Passenger Revenue Forecasts Annualized for Project Horizon Year 
2045 
 Annual Passenger Revenues 

 ($ Millions) 
Alternative Original Nest Expanded Nest 

2 - EA Alignment 440 510 
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3 - Mid Corridor I-210 370 400 
4 - Mid Corridor I-10 420 490 
5 - EA Alignment plus West Los Angeles 450 530 
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RIDERSHIP FORECASTS AND BENEFITS 
 
The benefits of a new and efficient travel mode like MAGLEV extend beyond the 
immediate, and perhaps most readily identifiable, advantages to users, who will (1) be 
able to make selected trips in the region on a very fast and reliable service and (2) pay 
fare revenues that are projected (at the project level at least) to cover all operating costs 
and a significant portion of system development costs. In addition, MAGLEV 
deployment will generate a number of other direct and indirect benefits that have great 
importance for the LAX-to-March Corridor and the entire southern California region. 
Among these other benefits are: 
 

ü New opportunities to change the shape of urban development in a 
metropolis projected to grow by at least 30 percent in the next 20 
years and possibly 80 percent over the next 45 years. 

 
ü Less severe highway and airport congestion.   

 
ü New travel mode opportunities and shifts in modal use. 

 
ü Improvements in the capacity and reliability of goods movements. 

 
ü Savings in energy consumption, improvements in air quality and 

various other environmental benefits. 
 
In its study of the commercial feasibility of high-speed ground transportation in the 
United States (High-Speed Ground Transportation for America, U.S. Department of 
Transportation, Federal Railroad Administration, September 1997; or HSGT), the FRA 
set forth a methodology for evaluating the direct and indirect benefits of major 
passenger railroad investments. The study identified those benefits determined to be 
the most important in estimating the overall benefits/costs of a proposed program. 
 
The California MAGLEV Deployment Project assesses project benefits using the FRA 
guidelines as the basic analytical framework. It looks at each of the benefits 
components and attempts to quantify relationships or, where quantification is not 
practicable, qualitatively describe impacts of the program. However, the benefits 
analysis also, extends the discussion to include certain benefits components not 
included in the FRA guidelines, broadening the umbrella, figuratively speaking, of 
relevant substantial impacts of MAGLEV implementation that warrant attention in this 
feasibility study. This is entirely appropriate, for the Los Angeles metropolitan region has 
certain unique characteristics and faces certain special problems (special in their 
magnitude if not in the critical nature) that could be overlooked in a generalized 
application of benefits/costs assessment. 
 
The California MAGLEV Project Description (of June 30, 2000) describes project 
benefits in detail. The benefits assessment is summarized at both the project level and 
for the entire corridor. At this phase, there is considerably more detail on MAGLEV 
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impacts, including benefits, at the project level, and therefore the discussion in this 
report focuses the travel benefits of the proposed project. A more general benefits 
discussion is included in the MAGLEV Project Description for MAGLEV implementation 
throughout the entire corridor.  
 
While some of the benefits components are transparent, a number warrant explanation. 
Benefits definitions and the methodology for calculating benefits are provided as the 
analysis results are reported for project-level impacts. No further explanatory material is 
provided in the discussion of benefits for MAGLEV deployment in the entire corridor. 
 
User Benefits 
 
Whereas the ridership and revenues associated with the project are clear user-
generated benefits, an important additional benefit associated with MAGLEV riders is 
the users’ consumer surplus. Consumer surplus is the difference between what a user 
is willing to pay for the service and what he or she actually must pay. (Freight and 
shipping users would also have a consumer surplus, but for this analysis, consumer 
surplus is defined and calculated only for riders of MAGLEV.) Although MAGLEV prices 
will be set to maximize revenues, this does not equate to charging each customer the 
maximum price he or she will tolerate to ride the system; that is simply not practicable 
even under sophisticated pricing by market segment. A number of passengers will be 
willing to pay more for the service they receive than the actual fare charged. 
 
The difference between the price charged and the price a customer is willing to pay—
the additional value of user benefits not captured by fares—is termed consumer surplus. 
Although not as directly and conveniently monetizable as are fares, consumer surplus 
can nonetheless be quantified and monetized by determining the demand curve for 
MAGLEV service, specifically in the area where demand exceeds the actual price 
charged for the service. This relationship is shown in Figure G-5. Point D is assumed to 
represent the baseline average fare paid by riders represented by point B. Fare revenue 
is equivalent to the area of the shaded rectangle ABCD, or AB times AD. Users’ 
consumer surplus is represented by the triangular area CDE between the MAGLEV 
demand and price curves to the left of equilibrium point C—or where demand exceeds 
the baseline average fare. 

Fares

Revenues

C

B
A

D

E

Consumer
  Surplus

Figure G-5 
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The estimation procedure involves establishing the basic shape, or slope, of the 
demand curve by performing certain sensitivity tests of demand for several alternative 
pricing levels. (In Figure G-5, demand is represented by the line segment EC extended, 
a simplification for illustration purposes.)  For this study, a two-step approach was used 
to determine how ridership and revenues would vary at fares above the MAGLEV 
baseline fare.  
 
The full SCAG ridership model, incorporating the EA alignment’s service and fare 
characteristics, was run for a 50 percent change in fares.  Aggregate fare elasticity 
values (quantifying the relationship of the estimated change in demand with respect to a 
change in fare) were then developed for the following trip types: 
 

ü Peak home-based work 
ü Peak nonwork 
ü Off-peak home-based work 
ü Off-peak nonwork 

 
 
 
These trip categories were further disaggregated to provide elasticities for four trip 
lengths: short, medium, long, and regional. 
 
A spreadsheet model of these relationships was used to evaluate incremental increases 
in the fare for each trip type, up to approximately three times the baseline fare. Results 
were analyzed for reasonableness, and it was determined that at high fare levels 
demand was too inelastic with respect to an incremental change in fares. Therefore, 
trend analysis based upon results of ridership changes for lower fare levels was used to 
establish a more reasonable and conservative approximation of the demand curve at 
high fares. The maximum fare (actually a composite fare for all trip types) that could be 
charged on the system before ridership trended to zero was on the order of $35, based 
upon trend analysis. This is roughly equivalent to point E in Figure 9-1. 
 
The value of consumer surplus for the MAGLEV project in 2020 was calculated to be on 
the order of 129 percent of fare revenue. This is within the range of other studies that 
have estimated consumer surplus, although at the higher end of the scale. 
 
To ensure a further conservative bias in the estimation of project benefits, consumer 
surplus was set not to exceed projected fare revenues in any single year. Based upon 
this assessment, consumer surplus for the California Project would be $310 million in 
2020. In the first full year of MAGLEV service (2010), users’ consumer surplus would be 
approximately $217 million. In the years beyond 2020, users’ consumer surplus 
increases in proportion with fare revenues. 
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Benefits to the Public at Large 
 
The benefits described above are received by, or at least associated with, MAGLEV 
users. Benefits that spill over to others—the public—are designated as benefits to the 
public at large or to society in general. Benefits to the public at large consist of potential 
reductions in the level of congestion, and thereby reduced travel delay, on other modes 
as well as a net reduction in the emissions of other modes. The two primary modes 
affected by a shift of travel to MAGLEV in the project study area are air travel and 
private motor vehicles, with a possible reduction in airport and roadway congestion, 
respectively. The main mode for which a reduction in emissions is anticipated is private 
motor vehicles, both autos and trucks. [As is explained here and in the MAGLEV Project 
Description, a shift in air travel among airports serving metropolitan Los Angeles is an 
anticipated effect of MAGLEV deployment; however, a substantial net reduction in air 
trips—and thereby takeoffs and landings at all airports—is not projected.] 
 
 
 
Airport Congestion Delay Savings 
 

The analysis focuses on conditions at the two major airports served 
by the California Project, LAX and Ontario International Airport. 

 
Airport congestion is severe at LAX and will become increasingly so 
in the future. This congestion adds to airlines’ operating costs and 
passengers’ travel times whereas MAGLEV service offers the 
potential to reduce the congestion at LAX, by opening up alternate 
airports as substitute origins/destinations to LAX. The fast and 
convenient travel between LAX and Ontario International Airports 
will make Ontario International Airport increasingly attractive to 
airlines wishing to operate flights out of a location that is less 
congested, and thereby less expensive.  Air passengers will see 
the trade-off of travel out of Ontario International Airport as 
opposed to LAX as less onerous and possibly representing a time 
savings, given the average delay per operation—i.e., a plane 
landing or taking off—projected for LAX in the near future. 

 
Similarly, the potential to shift freight service or possibly air 
passenger service to a reuse field at March Inland Port (March Air 
Reserve Base) may be advantageous to some airlines and 
shippers. Operating costs for freight traffic could be reduced 
inasmuch as commercial freight service out of LAX faces many of 
the same delays as commercial passenger service. The final 
destination (off-airports) also has an effect on the airport selected. 

 
For benefit-cost analysis, congestion delay savings attributable to 
MAGLEV are calculated for two airport users: commercial airlines 
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and their passengers. Savings are quantified by estimating the 
changes in (1) operating costs of aircraft and (2) travel time savings 
for air passengers who remain at either airport when total takeoffs 
and landings are reduced at LAX as a result of shifting air 
passengers to Ontario International Airport. Because it is difficult at 
this preliminary stage to quantify the likely change in freight aircraft 
takeoffs and landings at LAX with MAGLEV service in place, the 
potential benefits for this mode have been excluded from the 
analysis. This adds a conservative bias to the estimation of 
monetary benefits of reducing airport congestion in the project 
study area. 

 
The methodology for estimating delay savings follows generally that 
developed in the HSGT Study, with information on current and 
future airport activity updated from studies undertaken by the Los 
Angeles World Airports. A particularly important source of 
information on the effect of MAGLEV on both air passengers and 
aircraft operations is the Regional Airport Demand Model/RADAM 
Version 4.2 projection of 2020 conditions at LAX and Ontario 
International Airport, with and without connecting MAGLEV service. 
The forecast represents the RTP, medium growth scenario, 
prepared under the direction of the SCAG Aviation Task Force. 

 
Under highly congested conditions, because each additional aircraft 
operation adds significantly to the average delay experienced by 
other aircraft attempting to land or take-off, reducing operations can 
also reduce the operating costs of other, remaining aircraft. The 
Federal Aviation Agency (FAA) and individual airports have 
estimated the average delay per operation in minutes and the 
corresponding cost to the average airline for various levels of 
annual aircraft operations at most major airports. For LAX and 
Ontario International Airport, delay relationships derived from this 
data and refined by the Volpe Center and Mitre Corporation for the 
HSGT Study were applied to projections of operations with and 
without MAGLEV service. 

 
The marginal cost of major airline operations at major airports was 
estimated by the Volpe Center to be $40.62 per minute for large 
commercial jets and $12.35 per minute for smaller commuter 
aircraft in 1993. In the conversion from 1993 CFS, the 2000 values 
are approximately $48.29 and $14.68, respectively. 

 
Passenger delay savings are directly related to the reduction in 
aircraft operations delay. When there are fewer takeoffs and 
landings at a congested airport such as LAX, the time saved per 
operation is the average time saved by passengers boarding and 
alighting the flights that continue to based there. Time saved is 
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monetized using a value of time for air passengers developed in the 
HSGT Study, escalated to 2000 values. This is currently $46.40 per 
hour. 

 
Because there is a projected shift of passengers and aircraft 
operations to Ontario International Airport with MAGLEV in use, 
congestion at Ontario International Airport would actually increase 
compared to the baseline condition. An increase in airline operating 
costs could result along with an increase in passenger wait times, 
and these disbenefits should be attributed to MAGLEV. The 
increase in congestion at Ontario for both the growth in passenger 
activity associated with baseline air traffic and the incremental 
growth due to MAGLEV diversions was determined to be small.  
Thus, the marginal effect of MAGLEV on aircraft operating costs 
and air passenger delay costs was also small. Nevertheless, the 
airport congestion delay analysis was based upon quantifying the 
net benefits of delay savings at LAX and delay increases at Ontario 
International Airport. 

 
Table G-47 provides a summary of estimated airport congestion 
delay savings in 2020 for LAX and Ontario International Airport. 
Operations delay savings result from a shift of on the order of 
47,000 aircraft operations from LAX to other regional airports, 
primarily Ontario International Airport, with MAGLEV service. This 
shift represents approximately 5.7 percent of the total baseline 
operations at LAX. The diversion of operations would lead to a 
reduction in average delay per remaining operation of 
approximately 2.7 minutes. The net timesavings monetized—for 
both LAX and Ontario International Airport, where a moderate 
increase in congestion costs is anticipated—is on the order of $62.3 
million a year. 

 
Passenger travel delay savings attributable to MAGLEV are 
significantly higher due to the large volumes of air travelers 
benefiting from lower LAX aircraft operations delay time. The 
number of annual air passengers decreases by approximately 2.5 
million, or 2.6 percent, to 75 million at LAX with MAGLEV 
implementation. But each remaining passenger would see the 
average wait time for a landing or take-off reduced by 
approximately 2.7 minutes. The monetized value of these 
timesavings, for all remaining passengers, is on the order of $188.4 
million annually.  Passengers at Ontario International Airport would 
experience some increase in travel time delays as a result of higher 
passenger activity, and the resulting net benefit in travel time 
savings for all travelers—LAX and Ontario International Airport 
combined—is estimated to be approximately $182.7 million. 
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In the early years of MAGLEV operation, when airport congestion is 
less and passenger diversions are less, the annual delay savings 
for aircraft operations and air passenger travel time would be less. 
In 2010, for example, MAGLEV service is projected to divert 
approximately 4.0 percent of operations and 1.8 percent of air 
passengers from LAX, and savings are reduced accordingly. In 
later years of MAGLEV operation, as ridership grows and airport 
congestion worsens, annual delay savings for aircraft operations 
and air passenger travel time would be greater. In 2040, MAGLEV 
service is projected to divert approximately 7.0 percent of 
operations and 3.2 percent of air passengers from LAX. Benefits to 
airlines and passengers increase accordingly. 
 
Since there is considerable debate about both the ultimate capacity 
of airports such as LAX and the maximum operating delay that 
would be tolerated (before major capital improvements or changes 
in airline operating procedures would occur), the extrapolation of 
delay savings into the future is uncertain. Delay becomes extreme 
at high operations levels, and the monetized value of potential 
delay savings probably becomes too optimistic. To avoid truly 
unreasonable scenarios on future delay savings, both passenger 
volumes and aircraft diversions were capped at LAX. For example, 
annual passengers were assumed not to exceed 125 million, with 
or without MAGLEV. This figure may be debatable and not realistic 
without major capital expansion. It is in line, however, with the 
maximum volumes assumed in the HSGT Study. 

 
One significant benefit of MAGLEV for air travel in the Los Angeles 
metropolitan area that is not quantified in this analysis is the 
improved accessibility and efficiency of all airports. Not only would 
LAX benefit from a MAGLEV connection to Ontario International 
Airport but also, according to SCAG’s Aviation Task Force studies, 
the entire regional airport network would experience an overall 
increase in air traffic once MAGLEV service matures. The RADAM 
model projections for 2020 traffic across the region’s 12 airports 
show total regional air passengers increasing by approximately 5 
million (from 157.4 MPA to 162.2 MPA) with MAGLEV 
implementation. This indicates that there is latent air travel demand 
realized only when the regional airport network becomes more 
efficient, through diversion of flights to less congested locations and 
improved ground access. 

 
Highway Congestion Delay Savings 
 

Just as MAGLEV will divert air passengers from congested facilities 
to those that are less congested, it is also expected to divert 
automobile and truck traffic from congested roadway facilities. In 
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theory, less congestion leads to improved operating speeds for 
remaining roadway users. Faster travel speeds equate to shorter 
overall travel times, and these time savings can be monetized by 
multiplying by the value of time to the average motor vehicle 
occupant. 

 
Travel projections indicate that with MAGLEV deployment, motor 
vehicle miles of travel (VMT) will decline within the metropolitan 
area.  The decline in VMT has significant benefits for both energy 
use and motor vehicle emissions. These are quantified in 
subsequent sections. However, because of the nature of travel 
markets and travel behavior in the region, this reduction in VMT 
does not translate directly into projections of less peak period traffic 
on the major study area roadways, specifically the freeways and 
expressways paralleling the project alignment.  This is actually not 
an atypical finding of travel model forecasts for heavily congested 
roadway networks in growing urban areas. The major transportation 
facilities in metropolitan Los Angeles, for example, are typically 
currently at capacity during peak periods as well as during many 
other hours of the day. In the future, overall network congestion is 
only expected to become more severe, even with ongoing 
implementation of improvements in the adopted RTP. 

 
Although a significant number of auto and truck trips in the heavily 
congested roadway network will divert to MAGLEV, SCAG 
forecasts indicate that traffic from other congested facilities—local 
streets and arterials, for instance—diverts to the freeway and 
expressway system when capacity becomes available. The result is 
little or no change in freeway and expressway volumes, with and 
without MAGLEV. 

 
Nonetheless, MAGLEV can still be argued to have an implicit, or 
indirect, beneficial impact on network traffic. Forecasts of 2020 
MAGLEV link volumes indicate that peak hour, peak direction 
ridership ranges from 1,100 in the segment between Riverside and 
the March Inland Port to 3,100 in the segment between Union 
Station and the City of Industry.  Approximately 70 percent to 80 
percent of these riders formerly traveled by automobile. Using very 
conservative assumptions about average vehicle occupancies and 
mode shifts, MAGLEV will remove over 500 peak hour, peak 
direction vehicles in the first, eastern segment of the corridor and 
over 1,000 peak hour, peak direction vehicles per hour in the 
congested middle segment of the corridor. Through this diversion, 
MAGLEV effectively opens up capacity on major freeways and 
therefore it also reduces congestion on local streets, when 
remaining traffic there diverts to the freeway corridor. 
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An alternative method to conventional travel model forecasting was 
used to quantity and monetizes these indirect benefits on highway 
congestion.  The highway congestion delay savings model 
framework developed for the HSGT Study was adapted to estimate 
the potential benefits of MAGLEV, with the assumption that travel 
time savings can be represented by the change in average speed 
along parallel freeways with a diversion of traffic to MAGLEV. A 
further assumption for analysis purposes is no re-diversion of local 
and other motor vehicle traffic back to the freeway. 

 
The HSGT Study model essentially evaluates the change in 
vehicle-to-capacity ratios, and their effect on average freeway travel 
speed, for peak hour traffic volumes with and with MAGLEV. The 
change in speed can be equated to a change in travel time over the 
roadway segment analyzed.  MAGLEV traffic diversion will reduce 
the V/C ratio and thereby increase the average travel speed for the 
remaining users of the roadway. This benefit is monetized by 
applying a value of travel time for highway users to the incremental 
difference in travel times with and without MAGLEV.  Although the 
model provides essentially a peak hour estimate of timesavings, the 
benefits are applied to all highway users during congested peak 
periods. 

 
Prior studies have shown that in extremely congested traffic 
environments like metropolitan Los Angeles, very high estimates of 
travel time benefits may result from the highway delay savings 
model. As with most models, the highway savings model is 
sensitive to baseline assumptions; it does not include feedback 
mechanisms to adjust parameters when future conditions change. 
In order to provide a conservative estimate of potential highway 
congestion delays savings, several conservation adjustments were 
made to base input factors and conservative assumptions were  
made about future traffic conditions, as follows: 
 
ü Freeway lane capacities of 2,150 vehicle per hour (2,200 

maximum service flow rate adjusted for a four percent heavy 
vehicle and two percent recreational vehicle traffic mix). 

 
ü Peak hour factor of 7 percent; directional split of 55 percent to 

the peak direction. 
 

ü Total of 6 peak traffic hours each weekday; 250 weekday 
equivalents in a year. 

 
ü Average vehicle occupancies of 1.5 individuals. 

 
ü Average value of travel time of $12.93 per hour. 



2001 RTP ¶ TECHNICAL APPENDIX  Appendix G ¶ MAGLEV 
 

  
  Southern California 
 Association of Governments G-103 

 
ü No significant growth in freeway baseline volumes from current 

levels. 
 

Furthermore, congestion relief was assumed to only be along the 
roadway segments directly paralleling MAGLEV between stations. 
The travel distance over which congestion benefits were monetized 
was limited to approximately that of the interstation distances 
defining the three MAGLEV segments analyzed. 

 
The MAGLEV segments analyzed were those with the highest level 
of traffic congestion on parallel freeways: 
 

ü LAX to Union Station 
 

ü Union Station to City of Industry 
 

ü City of Industry to Ontario International Airport 
 

No congestion delay savings were estimated for highway corridors 
east of Ontario, which although congested, are areas where 
MAGLEV traffic diversion is lowest. 

 
Table G-48 is a summary of the estimated highway congestion 
delay savings in 2020 that can be conservatively attributed to 
MAGLEV. The corridor segments identify which freeways are 
primarily affected by MAGLEV traffic diversion and for which travel 
timesavings are based. 

 
The major delay savings occur in the corridor segment between 
downtown Los Angeles and the City of Industry. Annualized, delay 
savings to remaining highway users are on the order of $43.7 
million in 2020. The combined delay savings for the three corridor 
segments are on the order of $64.6 million. This steadily increases 
with MAGLEV ridership growth, and continuing diversion of motor 
vehicle traffic, in the years beyond the 2020 horizon. The savings 
are less in the period 2010 to 2020, as ridership expands. As noted, 
the analysis assumes no background growth in freeway traffic that 
would magnify congestion and any delay savings from MAGLEV 
diversion. 
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Air Quality Benefits 
 
Regional project related benefits were determined by analyzing the net change in 
regional criteria and precursor pollutants and CO2 emissions resulting from the project 
relative to the no build scenario. The basic methodology for estimating the net change in 
air pollutant emissions resulting from operation of the proposed project is to subtract the 
emissions which will not be created and released due to the reduction in use of 
passenger and commercial vehicles from the increase in emissions required to produce 
the additional electrical power. The reduction in vehicle miles traveled for passenger 
vehicles and trucks hauling freight are listed on Table G-49. A portion of the VMT are 
assumed to occur during peak hours and off-peak hours. 
 
Table G-50 summarizes the reductions of emissions due to decreases in VMT. Table G-
51 summarizes emissions from regional power plants due to the increased power 
requirements of the project. Finally, Table G-52 summarizes the net change in criteria 
pollutant and precursor emissions and CO2 emissions from the proposed project. All 
results are for project forecast years of 2020. 

 
Table G-49 

Annual Vehicle Miles Traveled (VMT) 

Passenger Vehicles – Peak 239,811,984 

Passenger vehicles – Off-Peak 159,874,656 

Trucks – Peak 10,000,000 

 
Table G-50 

Decreases in Emissions due to VMT Reductions in 
the Year 2020 

 
Pollutant 

 
Tons/Year 

 
TOG 

 
-49.5 

 
CO 

 
-1001 

 
NOX 

 
-181.6 

 
CO2 

 
-125,877 

 
PM10 

 
-12.2 
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Table G-51 

Increases in Emissions due to MAGLEV Power Requirements  
in 2020 

Pollutant Tons/Year 
TOG 1.8 
CO 12.7 
NOX 23.9 
CO2 33,931 
PM10 76.1 

 
Table G-52 

Net Changes in Emissions Resulting From the Proposed MAGLEV 
Project 

 
Pollutant 

 
Tons/Year 

 
TOG 

 
-44.1 

 
CO 

 
-988 

 
NOX 

 
-157.7 

 
CO2 

 
-91,946 

 
PM10 

 
63.9 

 
As shown on Table G-52, the production of the required power for the operation of the 
proposed MAGLEV train would result in emissions  of TOG, CO, NOx, and CO2, which 
are predicted to be lower (represented by a negative number) than those from the 
equivalent vehicular exhaust.  Therefore, the implementation of the proposed project 
would result in a decrease in emissions of these pollutants, a significant net 
environmental benefit. This is especially beneficial for O3 and CO levels for which all or 
parts of the South Coast Air Basin is designated non-attainment and is under federal 
mandate to reduce these emissions. TOG include volatile organic compounds which are 
precursors to O3. 
 
The production of power for the operation of the proposed MAGLEV system is predicted 
to result in slightly higher emissions of PM10 than would be “saved” from the no build 
alternative for the year 2020. The South Coast Air Basin is in severe non-attainment of 
the PM10 federal and state standards. However, the increase in emissions is only 0.038 
percent of the 1996 South Coast Air Basin PM10 emission inventory. In addition, 
approximately 91 percent of the added PM10 emissions shown in Table 9-5? is from coal 
burning power plants which are located outside of the Basin.  Thus, operation of the 
MAGLEV system would increase PM10 emissions from power plants by only 6.8 tons per 
year within the Basin. Since the project is estimated to remove 12.2 tons per year from 
vehicles, the project would decrease overall PM10 emissions within the Basin. Therefore, 



2001 RTP ¶ TECHNICAL APPENDIX  Appendix G ¶ MAGLEV 
 

  
  Southern California 
 Association of Governments G-107 

the project would result in a net environmental benefit with respect to PM10 for the Los 
Angeles Basin.   

 
 
 
Emissions Savings 
 
Another direct and significant benefit of reduced auto trips with the introduction of 
MAGLEV is a decrease in emissions of pollutants. The decrease in emissions is 
projected to be directly proportional to the reduction in vehicle miles of travel (VMT) 
attributed to the implementation of MAGLEV. (A slight change in travel behavior and a 
change in travel speeds under the “with MAGLEV service” condition could have an 
effect on emissions rates, but this is not considered a significant and measurable 
effect). VMT with and without MAGLEV is another output of the SCAG transportation 
model. The reduction in VMT was multiplied by an emissions factor for several critical 
pollutants,  including those for which the South Coast Air Basin is in non-attainment with 
respect to federal EPA-established National Ambient Air Quality Standards (NAAQS), 
and two other pollutants with known environmental impacts. This yields an estimate of 
annual tons in reduced emissions of each pollutant, which was then multiplied by a cost 
per ton as follows:   

 
Nonattainment Pollutants (Value per Ton) 
 

ü Carbon Monoxide (CO)   –  $11,055 
ü Reactive Organic Gases (ROG)  –  $22,470 
ü Particulate Matter (PM10)   –  $ 6,775 
ü Other pollutants: 

• Carbon Dioxide (CO2)   –  $ 18 
• Sulfur Oxides (SOx)   -- $ 713 
• Nitrogen Oxides (NOx)   –  $ 31,385 

 
Note: ROGs are O3, or ozone, precursors. The Los Angeles basin exceeds the national 
standard for O3. 
 
These dollar values were derived by escalating the values cited in the HSGT Study to 
current dollars using the change in CPI for the period 1993 to 2000. The unit costs 
assigned non-attainment pollutants reflect the estimated current cost to control 
emissions of each pollutant in the Los Angeles area. The unit cost per ton for CO2 

reflects its “impact on the global greenhouse effect” (HSGT Study, page 6-9). While the 
unit cost for SOx reflects the “value of emissions allowances traded on the commodities 
market.” (HSGT Study, page 6–9) The region is in attainment with respect to air quality 
standards for NOx and, therefore, no emissions savings benefit is assumed for this 
pollutant. 
 
This benefits calculation is similar to that adopted in the HSGT Study but does not 
assume (or calculate) emissions savings based on changes in mode and energy use 
associated with the mode. As stated previously, although the distribution of landings 
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and takeoffs in the region would shift, air travel volumes are not assumed to change 
substantially.  MAGLEV will also divert transit trips from other modes, such as Metrolink 
commuter rail, Metrobus and Metro Rail, but these diversions are small relative to the 
number of auto and truck trips diverted. Therefore, only automobile and truck travel 
emissions impacts are accounted for in this analysis. 
 
Consistent with the procedures developed in the HSGT Study, missions savings 
benefits were not taken for those pollutants for which the Los Angeles area is currently 
in attainment with respect to the NAAQS. These include NOx. Although control of such 
pollutants is important and their continued emissions have a high cost, the emissions 
savings attributable to MAGLEV is assigned no monetary value.  
 
The assumptions and methodology for calculating emissions are described in 
subsection 5.1, Air Quality, of the MAGLEV Environmental Assessment. 
 
Table G-53 summarizes the projected emissions savings for a representative year of 
MAGLEV operation. In 2020, for example, the net reduction in CO, ROG, PM10 and CO2 

emissions resulting from a decrease in study area VMT due to MAGLEV service is 
valued at $12.4 million. 
 
For benefit-cost comparisons that take into account very long-range perspectives (e.g., 
to 2045 as is done in this study), it is extremely difficult to estimate the trends in 
emissions savings. For instance, although the Los Angeles metropolitan area is 
projected to continue growing in population and employment well beyond 2020, with a 
resulting increase in traffic and VMT, new technologies and modes of personal travel 
are likely to appear on the horizon. Very clean-emissions vehicles will become 
prominent in the vehicle fleet. To be conservative in evaluating emissions savings, the 
analysis assumes no significant increase in such savings after the year 2020, and in 
fact, assumes a zero benefit from reduction of non-attainment pollutants after the year 
2030. This assumes new technology will allow the region to meet whatever NAAQS are 
in effect at that time. 
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Table G-53 

Emissions Savings: Value of Reduced Air Pollution 
Year 2020,  

Low Ridership Scenario 
 

Pollutant 
 

Net Decrease in Emissions 
(Tons/ Year)* 

 
Value Per Ton ($) 

 
Total Annual Savings 

($ Millions) 
 
CO 

 
988.0 

 
11,055 

 
10.92 

 
ROGb 

 
44.1 

 
22,470 

 
0.99 

 
PM10 

 
63.9 

 
6,775 

 
0.43 

 
CO2 

 
91,946.0 

 
18 

 
1.64 

 
NOx

c 
 

157.7 
 

31,385 
 

4.95 
 
SOx 

 
N/A 

 
713 

 
- 

 
TOTAL 

 
93,042.0 

  
13.99 

a Decrease in emissions due to VMT reductions as a result of MAGLEV service less the increase in emissions due to MAGLEV  
    power requirements. 
b  Reactive Organic Gases, which are ozone precursors. Emissions analysis was based upon change in Total Organic Gases,   
    which are very similar. 
c  Area is in attainment with respect to national standard; savings are not included in benefits total.  Source: Parsons   
    Engineering Science, Inc. and Parsons Transportation Group Inc., USDOT, FRA,   
    (High Speed Ground Transportation for America,” September 1997) 

 
 
Summary of Total Benefits 
 
The above components—revenues, users’ consumer surplus, airport congestion 
savings, highway congestion savings, and emissions savings—represent the total 
benefits of MAGLEV deployment from a benefit-cost perspective. The benefits are 
monetizable, independent, and, from a national perspective, not a transfer of economic 
benefits from one area to another. 
 
Combined, the estimated benefits amount to $998.9 million in 2020. The major benefits 
of the project are fare revenue and users’ consumer surplus; these figures, when 
combined, represent around 60 percent of the year 2020 total benefits. Table G-54 is a 
summary of the total benefits of the project. 

 
For benefit-cost comparisons, total benefits are calculated from 2003 (when significant 
project expenditures begin) to the year 2045 and discounted to 2003 using a specified 
discount rate of 7.0 percent. The net present value of MAGLEV project benefits over 
this timeframe is on the order of $7,702.8 million. Direct operating revenues from all 
sources amount to approximately 37 percent of the present value of total project 
benefits. 
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MAGLEV project costs are similarly estimated and discounted. Section 7provides a 
summary of the project level benefit-cost comparison. 

 

 
 
 
Additional Beneficial Impacts of the California Project 
 
The California Project will generate a number of other benefits for the study area and 
region. Under the FRA guidelines, as noted, these benefits are primarily local or 
duplicative of other benefits and therefore are not included as true benefits in the 
benefit-cost comparison. These local effects of a transportation investment are 
designated impacts or localized benefits. 
 
Nevertheless, many of these local effects are quite important, especially with regard to 
any decision as to what major transportation investments should be made in the region 
and where these investments ought to occur. Some of these effects potentially 
represent the most important advantages of MAGLEV over other investment options. 
For example, the economic and land use impacts of MAGLEV are very important and 
have great potential to alter future development patterns in the project’s corridor.  
 
The additional effects of MAGLEV fall into three categories: other local transportation 
benefits, economic development impacts, and environmental and energy impacts. 
Where possible, the effects are quantified or even monetized to obtain a sense of their 
overall magnitude. Otherwise, a qualitative discussion of the project’s positive or 
negative effect on the component is provided. 
 

Table G-54 

Year Fares Consession
& Joint Dev't Parking Freight Customer

Surplus

Airport
Congestion

Savings-
Operations

Airport
Congestion
Savings-

Passengers

Highway
Congestion

Savings

Vehicle
Emissions
Savings

TOTAL
REVENUES &

BENFITS

2010 217.1$ 23.6$ 4.2$ 4.2$ 217.1$ 40.3$ 96.8$ 46.7$ 9.8$ 659.9$
2020 310.0$ 41.6$ 7.6$ 6.2$ 310.0$ 62.3$ 182.7$ 64.6$ 14.0$ 999.0$
2030 342.9$ 51.6$ 13.6$ 6.8$ 342.9$ 76.2$ 208.6$ 70.7$ 15.5$ 1,129.1$
2045 398.9$ 74.5$ 32.6$ 7.9$ 398.9$ 102.9$ 255.0$ 80.6$ -$ 1,351.5$

NVP 2003 2,417.0$ 337.6$ 79.1$ 50.0$ 2,417.0$ 492.5$ 1,326.4$ 495.6$ 87.5$ 7,702.8$
{@7%}

Source:  Parsons Transportation Group

Summary of Project Total Benefits
(Year 2000 Dollars)
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Local Transportation Benefits 
 
Airport   MAGLEV will connect three airports in the corridor, allowing air 
Investment  passengers and air carriers to shift demand from congested 
Deferrals such as LAX, to less congested locations such as Ontario Airport 

and possibly March Inland Port. The discussion under airport 
congestion delay savings quantified the benefits to air passengers 
and air carriers alike of reduced flight delays when operations—
takeoffs and landings—can be shifted. In both cases assigning a 
value to the time-saved money versus the benefits. 

 
An additional benefit of reducing congestion at a facility like LAX, or 
of slowing the rate of air passenger growth leading to increased 
congestion, is that facility improvements can be reduced or 
deferred. Since investment dollars could then be spent on 
alternative, more pressing concerns with greater economic returns, 
this is a real benefit. Construction of new runways or taxiways, 
expansion of terminals, and provision of onsite passenger 
transportation services are major capital items with high price tags 
under consideration at many commercial airports. 

 
The effect of MAGLEV on capital expansion requirements can be 
monetized by calculating the value of capacity improvements 
needed to accommodate passenger and air traffic volumes in the 
absence of MAGLEV passenger diversions. For example, in the 
case of LAX, current planning has identified the need for $8 billion 
to $10 billion in infrastructure improvements to meet growing air 
travel demand between now and 2020. If the improvements are 
reduced, or scaled back, the value is the difference in the capital 
costs of the two improvement options; if the improvement can be 
deferred, the value is the difference in the discounted value in 
today’s dollars of an investment made later rather than sooner. 

 
The $8 billion to $10 billion of planned improvements at LAX is not 
for reducing delays. It is to accommodate growth in demand. If the 
improvements are made, delays will increase-not decrease. The 
cost of infrastructure to accommodate the same increased demand 
(or portion thereof) at Ontario International Airport is less than at 
LAX. Thus there is an additional cost avoided that is not reflected in 
reduced delay savings.  This avoided cost is in the range of $2 
billion to $4 billion. 

 
Because the value of reduced or delayed capital improvements is 
arguably measuring the same basic benefit as congestion delay 
savings, the former are not included in the total benefits 
calculations. This analysis has not attempted to quantify the level of 
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improvements that could be reduced or delayed at LAX with 
MAGLEV deployment. 
 

Highway  From a total benefits perspective, the effect of MAGLEV  
Investment  deployment on highway users and the highway system has been  
Deferrals monetized by estimating the value of travel time saved on major 

roadways in the study corridor as a result of diversion of auto trips 
to a new mode. Another measure of MAGLEV’s positive effects on 
the highway mode is the ability to defer roadway construction into 
the future due to slower growth in VMT.  Initially, with trips diverted 
to MAGLEV there will be less overall demand for travel on study 
corridor roadways. As the system matures and ridership grows, the 
diversion of auto trips is then expected to slow the rate of growth in 
vehicle trips—and VMT—over the life of the project. 

 
The costs saved or deferred can be measured in terms of lane-
miles that would otherwise be used by MAGLEV riders and by 
assigning a typical construction unit cost. In the Los Angeles area, 
where roadway right-of-way is limited and the costs of urban road 
construction are high, these savings can be substantial. 

 
Similar to the case for airport investment deferrals, highway 
infrastructure savings are another measure of the same 
phenomenon as highway congestion delay savings so they are 
excluded from the totals benefits assessment. The analysis has not 
attempted to estimate the value of road construction deferred as a 
result of implementing MAGLEV service. 
 

Commuter Rail MAGLEV and commuter rail service modes are considered 
Travel   complementary rather than competing. There may be limited 
Efficiency  switching between the two services by some users in the corridors 
Benefits where the services are in close proximity. SCAG model forecasts 

for 2020 show Metrolink daily ridership declining along the 
Riverside Line, which connects downtown Riverside, Pomona, 
Industry and downtown Los Angeles, when MAGLEV service is 
also provided in the corridor. 

 
In most instances, however, MAGLEV is expected to generate an 
overall increase in commuter rail use, and vice versa, through the 
overall enhancement of transit travel options. The same 2020 
SCAG forecasts show an overall increase in Metrolink daily system 
ridership with MAGLEV. 

 
Because MAGLEV will operate along a separate guideway, few 
direct benefits for commuter rail operations are anticipated. Direct 
benefits will result from increasing the number of shared grade 
separations, improving trackwork to support higher speed 
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operations, and related improvements in common rail corridors. 
Further studies are required to determine the potential to combine 
MAGLEV and Metrolink improvements. 
 
Indirectly, the benefits to commuter rail operations will arise through 
the development of an expanded network of rail transit 
infrastructure connecting more and more points of interest in the 
region. By increasing the number of transit modal options and the 
geographical and temporal coverage of transit, MAGLEV will make 
other modes more attractive and generate additional ridership on 
complementary modes. 

 
Commuter rail will serve as a collector-distributor service to 
MAGLEV as well as retain its strong central city commute function. 
Commuter rail provides another mode of access to and egress from 
MAGLEV at common or neighboring stations. 

 
These synergistic effects increase with the continuing development 
of both systems and expansions in service levels. They have not 
been quantified (or monetized) at this time. It would be possible to 
assign some measure of effect by looking at mode splits and 
overall ridership levels on each service in a more detailed ridership 
forecasting process. 

 
Transportation The diversion of trips to MAGLEV will have a beneficial effect on  
Safety   travel safety, primarily for auto and truck travel, because MAGLEV 
Improvements is expected to inherently be a very safe travel mode, substantially 

safer than private motor vehicle travel on the roadway system 
within the study area. 

 
Caltrans publishes data on accident rates for each type of state 
facility, from two-lane roadways to multi-lane freeways. These rates 
can be applied to the reduction in vehicle miles of travel (VMT) that 
is projected to result when automobile and truck trips shift to 
MAGLEV. This yields an estimate of the number of accidents 
avoided on roadways when MAGLEV service is operational. 
MAGLEV itself, although a grade-separated mode with a high level 
of safety by design, would also be expected to experience 
accidents from time-to-time. Using relevant accident rates for a 
similar mode, an estimate of the number of accidents incurred on 
MAGLEV can be made and subtracted from the estimate of 
roadway accidents avoided to give a net change in total annual 
accidents. 

 
Roadway accidents are recorded for three basic types of accidents: 
property damage only, non-fatal injury accidents, and fatalities. 
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Fatalities are probably the most important accident type from a 
public policy perspective because loss of life has a number of  
 
 
 

associated long-term socio-economic impacts. Private or other 
insurance generally covers the costs of property damage and most 
injuries, minimizing the social costs of these accident types.  
However, fatalities generally have a permanent cost in terms of lost 
earnings, in addition to the intangible loss of companionship for 
which there can be no full compensation. 
 
The transportation safety benefits of a net reduction in fatalities can 
be monetized using guidance from the Methodology Report for the 
HSGT Study. In that analysis, the monetary value of life as 
estimated by the FAA was determined to provide a conservative, 
reasonable figure for benefit-cost comparisons. Table G-55 
summarizes the transportation safety benefits calculation for 
MAGLEV. Accident rates for roadway travel are based upon 
recorded rates per million or hundred million miles of vehicle travel 
on all state urban roadways types in Caltrans District 07, which 
includes the study area. All roadway types were used since it is 
likely that MAGLEV will divert motor vehicle travel not just from 
freeways but from congested arterials as well. Accident rates for 
MAGLEV are based upon experience in Europe on high-speed rail 
corridors. 
 
MAGLEV is projected to result in a net reduction of approximately 
1.5 fatalities annually on transportation systems in the study area, 

Table G-55 

Mode/Accident Type Accident Rate Unit
No. of
Units

a

Projected
Change in
Accidents

Monetary
Value

b

Suburban State Roadways c

Fatalities 0.14 per 100,000,000 Veh. Mi. (4.1) (1.7) ($4,400,800)
Bodily Injury 0.49 per 1,000,000 Veh. Mi. (409.7) (200.7)
Property Damage Only 0.80 per 1,000,000 Veh. Mi. (409.7) (327.7)

MAGLEV
Fatalities 0.01 per 100,000,000 Pass. Mi. 7.0 1.0 147,700

Total (Fatalities Only) (1.6) ($4,253,100)
a
  Units in terms of hundred million or million vehicle miles (HMVMT; MVMT) or million passenger miles (MPM).  Number

   in parenthesis indicates a decrease in number of vehicle miles due to MAGLEV.  A positive value indicates a increase in
   passenger miles on MAGLEV.
b

Monetary value of loss of life (Federal Aviation Administration) is $2.62 million.
c

 Total accident rate for urban areas in Caltrans District 07 in 1998.
Source:  Accident data on California Highways (1998).  State of California Business, Transportation, and Housing Agency
               Department of Transportation, Traffic Operations Program, 1999

Methodology Report for Task Order No. 102:  Estimating External Costs and Benefits for High-Speed Ground
Transportation.  De Leuw, Cather & Company, February 1995

Parsons Transportation Group

Projected for 2020 (Calculated in 2000 Dollar Values)
 Safety Benefits of Reduced Roadway Travel
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given 2020 conditions. The annual monetary benefit is a savings of 
approximately $4.3 million. As the table shows, the reduction in 
roadway VMT attributable to MAGLEV will also result in a 
significant reduction in bodily injury and property damage accidents 
on roadways, on the order of 200 and 325 incidents, respectively, in 
2020. 

 
Ridership and Revenue for Candidate Alignments 
 

Alignment selection is an iterative process, dependent on many 
variables.  Based on an initial engineering assessment, and in 
keeping with right-of-way limitations, six to nine possible alignments 
were considered between each major station pair. Candidate 
alignments were then selected for ridership modeling. Finally, the 
financing capabilities of candidate alignments were analyzed. 

 
Due to the fact the Environmental Evaluation was to be completed 
by February 29 of this year, a candidate alignment was selected 
based on initial engineering factors, absent of ridership and 
financing capability.  This alignment will be identified throughout the 
Project Description as the EA (Environmental Analysis) alignment. 
Once ridership and financing were added to the equation, 
alignment alternatives were tested for optimal performance. 
Variations in station location and right-of-way of the EA alignment 
produced profitable options that can be analyzed further during 
the NEPA/CEQA environmental analysis phase. 

 
The alignment that performs best under financing and ridership 
models is presented in the MAGLEV Project Description as the 
Constrainable Alignment. 

 
In Segment One, two highly likely alternatives connect LAX to 
Union Station. By traveling north on I–405 from LAX and then east 
to Union Station on I–10 and adding a West Side station, 
passenger trips increase in the ridership model. The other 
alignment connects LAX and Union Station via the MTA owned 
Harbor Subdivision rail line. Capital costs, service parameters, and 
ridership are comparable and benefits and community impacts 
need further review in the next phase. Both options can produce a 
project capable of financing. 

 
Segment Two connects Union Station and Ontario via the UP West 
line and I–10. One alternative stays on the rail line with a potential 
station in City of Industry. The other viable alternative would cross 
over I–10 with a potential station in West Covina. Ridership and 
costs differentials need further evaluation, however either alignment 
can be financed within the parameters of the financial forecast. 
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Segment Three for the Constrainable Alignment follows I–10 and 
includes a station stop in San Bernardino, then continues south to 
Riverside along I-215 with a station near SR-60. In the EA 
alignment is I–15 S to SR 60 to I–215 to March Inland Port 
(formerly March Air Reserve Base).  
 
As shown in Table G-56, the Constrainable Alignment is projected 
to carry approximately 75,000 daily riders in year 2020. Research 
indicates that higher ridership is possible through fare optimization. 
The average fare has been calculated at approximately $10.50 
depending on distance traveled. 

 
Table G-57 shows annual passenger revenues for the 
Constrainable Alignment. 

 
As shown, the Constrainable Alignment would generate 
approximately $324 million annually in passenger revenues in 
2020. Gross revenue for the Constrainable Alignment is $390 
million in year 2020. The Constrainable Alignment capital cost is 
estimated to be $4.8 billion. 
 
Table G-56 

Optimal Alignment Characteristics in Year 2020 
(Year 2000 dollars) 

Daily Ridership Range Gross Revenue Operation & 
Maintenance 

75,000 – 90,000 $390 million $ 80 
million 
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Station-to-Station Daily Passenger Boardings for 

MAGLEV Alternatives 
        

ALTERNATIVE 2mhf2c-sb 
        

San Bernardino; Mid Corridor - City Of Industry 
        

PEAK PERIOD STATION TO STATION 
 LAX Union Industry Ontario San 

Bernd. 
Riverside Total 

LAX         4,061 752 715 313 158 5,999 
Union        4,061         3,025 1,343 1,665 2,370 12,464 
Industry           752        3,025  891 578 443 5,689 
Ontario           715        1,343           891  854 900 4,703 
San 
Bernd. 

          313        1,665           578           854  125          3,534 

Riverside           158        2,370           443           900           125  3,995 
Total        5,999  

12,464 
       5,689        4,703        3,535        3,996        36,384 

        
OFFPEAK PERIOD STATION TO STATION 

 LAX Union Industry Ontario San 
Bernd. 

Riverside Total 

LAX         4,387 1,213 1,602 301 270 7,774 
Union        4,387         3,247 2,173 1,131 1,226 12,163 
Industry        1,213        3,247  1,346 480 386 6,672 
Ontario        1,602        2,173        1,346  627 887 6,635 
San 
Bernd. 

          301        1,131           480           627  125 2,663 

Riverside           270        1,226           386           887           125  2,894 
Total        7,773  

12,164 
       6,672        6,635        2,664        2,894        38,801 

        
DAILY TOTAL STATION TO STATION 

 LAX Union Industry Ontario San 
Bernd. 

Riverside Total 

LAX         8,448 1,965 2,317 615 428 13,773 
Union        8,448         6,272 3,516 2,795 3,595 24,627 
Industry        1,965        6,272  2,237 1,058 829 12,361 
Ontario        2,317        3,516        2,237  1,480 1,787 11,337 
San 
Bernd. 

          615        2,795        1,058        1,480  250 6,198 
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Riverside           428        3,595           829        1,787           250  6,889 
Total  

13,773 
 

24,626 
 

12,361 
 

11,337 
       6,198        6,889        75,185 

        
ANNUAL TOTAL STATION TO STATION 

 LAX Union Industry Ontario San 
Bernd. 

Riverside Total 

LAX   
2,714,926 

 
672,071 

 
838,930 

 
200,467 

 
149,396 

 
4,575,790 

Union  
2,714,926 

  
2,029,915 

 
1,196,092 

 
856,717 

 
1,082,391 

 
7,880,042 

Industry  
672,071 

 
2,029,915 

  
750,688 

 
334,660 

 
264,043 

 
4,051,376 

Ontario  
838,930 

 
1,196,092 

 
750,688 

  
465,678 

 
561,506 

 
3,812,895 

San 
Bernd. 

 
200,467 

 
856,717 

 
334,660 

 
465,678 

  
77,604 

 
1,935,126 

Riverside  
149,396 

 
1,082,391 

 
264,043 

 
561,506 

 
77,604 

  
2,134,940 

 
Total 

 
4,575,790 

 
7,880,041 

 
4,051,377 

 
3,812,894 

 
1,935,126 

 
2,134,940 

 
24,390,169 
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Table G-57 
Station-to-Station Daily Passenger Boardings for 

MAGLEV Alternatives 
       

ALTERNATIVE 2mhf2c-sb 
       

San Bernardino; Mid Corridor - City Of Industry 
       

MILEAGE BETWEEN STATIONS 
 LAX Union Industry Ontario San 

Bernd. 
Riverside 

LAX   
 15.89 

 
41.68 

 
56.46 

 
72.46 

 
76.86 

Union  
15.89 

  
25.79 

 
40.57 

 
56.57 

 
60.97 

Industry  
41.68 

 
25.79 

  
14.78 

 
30.78 

 
35.18 

Ontario  
56.46 

 
40.57 

 
14.78 

  
16.00 

 
20.40 

San Bernardino  
72.46 

 
56.57 

 
30.78 

 
16.00 

  
4.40 

Riverside  
76.86 

 
60.97 

 
35.18 

 
20.40 

 
4.40 

 

       
TOTAL DAILY PASSENGER MILES      

 LAX Union Industry Ontario San 
Bernd. 

Riverside Total 

 
LAX 

        134,240 81,895 130,827 44,528 32,897 424,386 

 
Union 

 
134,240 

  
161,767 

 
142,634 

 
158,137 

 
219,195 

 
815,973 

 
Industry 

 
81,895 

 
161,767 

  
33,066 

 
32,560 

 
29,165 

 
338,452 

 
Ontario 

 
130,827 

 
142,634 

 
33,066 

  
23,685 

 
36,455 

 
366,667 

 
San Bernd. 

 
  44,528 

 
158,137 

 
32,560 

 
  23,685 

  
1,098 

       260,007 

 
Riverside 

 
  32,897 

 
219,195 

 
29,165 

 
  36,455 

 
1,098 

  
318,810 

 
Total 

 
424,387 

 
815,973 

 
338,453 

 
366,667 

 
260,008 

 
318,810 

 
2,524,295 
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ANNUAL PASSENGER MILES 

 LAX Union Industry Ontario San Bernd. Riverside Total 

LAX     43,140,175 28,011,928  
47,366,013 

 
14,525,808 

 
11,482,571 

 
144,526,495 

Union    43,140,175     52,351,509  
48,525,464 

 
48,464,502 

 
65,993,406 

 
258,475,057 

Industry    28,011,928    52,351,509   
11,095,165 

 
10,300,833 

 
9,289,015 

 
111,048,450 

Ontario    47,366,013    48,525,464    11,095,165   
7,450,854 

 
11,454,727 

 
125,892,224 

San Bernd.    14,525,808    48,464,502    10,300,833  
7,450,854  $341,458 $81,083,454 

Riverside $11,482,571 $65,993,406 $9,289,015 $11,454,727 $341,458  $98,561,178 
Total  144,526,495  258,475,056  111,048,450  125,892,223  81,083,455 $98,561,177 $819,586,858 

        
        

AVERAGE PASSENGER TRIP LENGTH (IN MILES): 33.57   
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Daily Passenger Revenues Annualized for 2020 

For Alternative 2mhf2c-sb (Mid Corridor – City of Industry) 
ALTERNATIVE 2mhf2c-sb - PEAK REVENUE 

 LAX  Union  Industry Ontario  San Bern.  Riverside  TOTAL 
LAX  $7,604,406  $960,364  $162,021  $638,667  $181,092  $9,546,549  
Union $7,604,406   $5,432,881  $1,899,097  $4,095,304  $6,008,999  $25,040,687  
Industry $960,364  $5,432,881   $1,292,474  $1,183,907  $894,513  $9,764,138  
Ontario $162,021  $1,899,097  $1,292,474   $1,592,770  $1,859,067  $6,805,429  
San Bern. $638,667  $4,095,304  $1,183,907  $1,592,770   $238,425  $7,749,072  
Riverside $181,092  $6,008,999  $894,513  $1,859,067  $238,425   $9,182,096  
TOTAL $9,546,550  $25,040,687 $9,764,139  $6,805,429  $7,749,073  $9,182,096  $68,087,971  

        
ALTERNATIVE 2mhf2c-sb - OFFPEAK REVENUE 

 LAX  Union  Industry Ontario  San Bern.  Riverside  TOTAL 
LAX  $6,170,451  $1,056,994  $135,872  $294,942  $95,735  $7,753,998  
Union $6,170,451   $3,883,852  $1,791,232  $1,985,352  $1,286,459  $15,117,352  
Industry $1,056,994  $3,883,852   $1,494,927  $687,567  $471,799  $7,595,139  
Ontario $135,872  $1,791,232  $1,494,927   $937,511  $1,597,076  $5,956,618  
San Bern. $294,942  $1,985,352  $687,567  $937,511   $317,900  $4,223,272  
Riverside $95,735  $1,286,459  $471,799  $1,597,076  $317,900   $3,768,968  
TOTAL $7,753,994  $15,117,346 $7,595,139  $5,956,618  $4,223,272  $3,768,969  $44,415,347  

        
ALTERNATIVE 2mhf2c-sb - AIR PASSENGER REVENUE 

 LAX  Union  Industry Ontario  San Bern.  Riverside  TOTAL 
LAX  $14,500,776 $8,272,420  $16,489,625 $2,676,383  $2,676,383 $44,615,587 
Union $14,500,776  $12,547,037 $10,880,090 $1,729,521  $1,729,521 $41,386,945 
Industry $8,272,420  $12,547,037  $5,778,191  $2,289,054  $2,289,054 $31,175,756 
Ontario $16,489,625 $10,880,090 $5,778,191   $1,731,803  $1,731,803 $36,611,511 
San Bern. $2,676,383  $1,729,521  $2,289,054  $1,731,803   $73,000  $8,499,761  
Riverside $2,676,383  $1,729,521  $2,289,054  $1,731,803  $73,000   $8,499,761  
TOTAL $44,615,587 $41,386,945 $31,175,756 $36,611,512 $8,499,761  $8,499,761  $170,789,321 

        
ALTERNATIVE 2mhf2c-sb - SPECIAL EVENTS REVENUE    

 LAX  Union  Industry Ontario  San Bern.  Riverside  TOTAL 
LAX  $2,033,598  $0 $366,949  $174,998  $227,578  $2,803,122  
Union $2,033,598   $1,275,620  $2,226,022  $2,556,611  $3,848,699 $11,940,549  
Industry $0    $1,275,620   $317,981  $230,230  $0  $1,823,831  
Ontario $366,949  $2,226,022  $317,981   $723,445  $724,700  $4,359,096  
San Bern. $174,998  $2,556,611  $230,230  $723,445   $68,255  $3,753,538  
Riverside $227,578  $3,848,699  $0    $724,700  $68,255   $4,869,231  
TOTAL $2,803,123  $11,940,550 $1,823,831  $4,359,097  $3,753,539  $4,869,232  $29,549,367  
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 Daily Passenger Revenues Annualized for 2020 
For Alternative 2mhf2c-sb (Mid Corridor – City of Industry) 

ALTERNATIVE 2mhf2c-sb - INDUCED REVENUE 
 LAX  Union  Industry Ontario  San Bern.  Riverside  TOTAL 

LAX  $1,201,394 $300,934 $380,268 $107,577 $74,928 $2,065,102 

Union    1,201,394  $892,008 $538,473 $458,754 $589,995 $3,680,624 
Industry       300,934       892,008  $318,151 $162,015 $126,972 $1,800,081 
Ontario       380,268       538,473       318,151  $210,513 $254,132 $1,701,537 
San Bern.       107,577       458,754       162,015       210,513   $     32,762 $971,622 
Riverside        74,928       589,995       126,972       254,132         32,762  $1,078,789 
TOTAL    2,065,101     3,680,624     1,800,080     1,701,537       971,621     1,078,789    11,297,755 

        
ALTERNATIVE 2mhf2c-sb - TOTAL REVENUE 

 LAX  Union  Industry Ontario  San Bern.  Riverside  TOTAL 
LAX  $31,510,630 $10,590,711 $17,534,735 $3,892,567 $3,255,716 $66,784,358 
Union  31,510,630  $24,031,399 $17,334,913 $10,825,543 $13,463,672 $97,166,157 
Industry  10,590,711   24,031,399  $9,201,724 $4,552,773 $3,782,337 $52,158,944 
Ontario  17,534,735   17,334,913     9,201,724  $5,196,042 $6,166,778 $55,434,192 
San Bern.    3,892,567   10,825,543     4,552,773     5,196,042   $    730,342 $25,197,266 
Riverside    3,255,716   13,463,672     3,782,337     6,166,778       730,342  $27,398,845 
TOTAL  66,784,359   97,166,157   52,158,944   55,434,192   25,197,267   27,398,845  324,139,762 
 


